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Universal Milling Machine. | 
gm | 

On this page we give an illustration of a/| 
milling machine, recently brought out by | 
The Cincinnati Milling Machine Co., of 
Cinciunati, Ohio. | 

Besides embodying several new improve- | 
ments, it is a larger and heavier machine | 
than any heretofore built by this concern. 
The dividing and spiral head shown by a 
separate cut is entirely new. The swiveling | 
block which carries the spindle can be re- | 
volved through a complete revolution, and | 
has a J slot turned in it, so that it can be 
firmly clamped at any angle on either side of 
the vertical, or, in other words, the head can | 
be turned forward or back, and clamped at 
any desired inclination either way. 

This feature has several advantages which 
will be apparent to milling machine men 
and tool makers, amongst others being the ! 
fact that a given angular cutter will cut 
teeth in either a right or left-hand cutter, 
according to the way in which the head 
is turned, and in cutting such work as 
small bevel gears, which for any reason 
must project some from the 
head, things can be so arranged as to 
commence the cut at the back, thereby 
much reducing the liability of the cutter 
catching and gouging into the work. 
Cuts of this kind can only be taken by 
reversing the motion of the machine and 
feed, in the absence of a head which will 
swing over to either side as this does. 

This head also has a double index, one 
of which is attached directly to the index 
spindle, while the other is at the side, and 
works by a worm and wheel. For rapid 
indexing on such work as taps, reamers, 
nuts, etc., and for gears with less than 
forty teeth, the former is used, the worm 
being disengaged from the wheel. This, 
of course, effects a saving in time, and 
some mistakes made in counting. As the 
worm-wheel has forty teeth in it, and 
divisions up to that number can be made 
with the plain index, more than one turn 
The 
spindle can be firmly locked during the 
cutting, thus relieving the worm or index 
of all strain from Change 
gears are furnished for cutting spirals. 


distance 


of the worm is never required. 


that cause. 


The spindle index plate is 8’ diameter, 
and the head will work 12’ 
diameter. The back center is elevated or 
lowered by means of a rack and pinion, 
and has a clamping device. The center 
bar has a large center at one end, and a 
small one at the other for the lighter work. 

All the motions of the knee and platen 


swing 


are graduated by micrometers, and there 
is a quick-return motion to the platen, 


The overhanging arm can easily be 
pushed back out of the way, and as 
easily replaced in position at any time. 


The arrangement of feed pulleys is a new 
one, the pulley, supported in a yoke at 
the base, being adjustable to give the re- 
quired tension to the bel.s, and admitting 
of their being endless, while the arrange- 
ment and number of steps is such that twelve 
different feeds are obtained for each spindle 
speed, the slowest being sufficiently fine for 
stem cutters. 
104 


of 25 


The platen is extra heavy, is 
wide, 47 


long, and has an automatic feed 
It has practically 
square gibs which are adjustable, and can be 
firmly 


at any angle to 45 


locked. Angular bearings of the 


| 
knee on the column are 1%” wide. Over- | 


hanging arm is 44’’ diameter. Cone pulley 
is 12’ diameter, driven by 3” belt. Feed 
belt 14” wide. 
——— «ame - 
Some of those who are always searching 
for some wonderful solution in which to 





To Apprentices, 
By S. BoLLAND. 
The whole of our trade is not learned ex- 


clusively in the foundry, and fortunate indeed 
is the apprentice of to-day, in having for his 
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harden stee] tools, might try some of those 
in use during the sixteenth century. One of 
these, which it was believed in those times 
would make steel very hard, was to ‘‘ take 
snayles and boil them with rain-water taken 
in the two first months of harvest.” Another 
was, ‘‘ take the root of blue lilies, infuse it in 
wine, and quench the steel in it.” 


lie 


A sailing vessel recently took from New 
York 1,320,000 gallons of refined petroleum, 
said to be the largest cargo of the kind ever 
taken in one vessel. 


guidance so many avenues of information, 
other than the daily routine of the shop in 
which he is serving his time. Innumerable 
for 
the young man’s advancement in his trade, 
which did not exist when some of us were 
boys. 


opportunities present themselves to-day 


Such being the case, it is surely not 
too much to expect that superior skill should 
be developed at this day, when compared with 
The business of writing on the 
subject of moulding, has, until lately, been 
monopolized by theorists, whose efforts have 


times past. 


in the main, proved failures, so far as the ob- 
ject for which they wrote is concerned ; en 
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tirely misleading the uninitiated, and of no 
practical service to the workman; for the 
simple reason that the author has not had 
the practical training requisite to understand 
intelligently what he was writing about. 

It is not to be expected that a mere observ- 
er of our trade, one who collects his data 
from books, equally as vague as his own 
ideas, can understand from such an appren- 
liceship that which a lifetime’s experience in 
the work itself fails very often to accomplish. 

True, there were some few engineers of 
rare ability in their own sphere who, seeing the 
necessity for useful and instructive manuals 
for the use of 
beyond the intelligence of most moulders, 


moulders, wrote works far 


yea, absolutely unintelligable to great num- 
bers, owing to the fact that the moulders were 
ignorant of the various branches of natural 
philosophy, and therefore could not under- 
stand them. 

These books are only to be found in 
the employer's office, unused, and covered 
with dust. During the last few years a 

gradual change has been taking place. 
We now find many of our most intelligent 
moulders, who are not afraid of publish- 
ing their opinions upon subjects relating 
to the trade they follow. 

It used to be said that our best work- 
men were the least able to impart their 
own knowledge to others, but I am proud 
to say that many of our numbers have 
come to the front in foundry literature ; 
conclusively refuting the above stigma. 

My object in writing this is certainly 
not to excel as an author; that would be 
presumption on my part, inasmuch as my 
time has been spent in the foundry ; but 
Iam anxious to have a plain talk with 
young moulders, and, if possible, help 
them to understand their trade, as well as 
their responsibilities, better, in order to 
qualify themselves for preferment. 

There has always been more or less re 
pugnance on the part of parents to ap- 
prentice their boys to the trade of mould 
er, arising in a large measure from the 
fact that, to all appearance, it was not as 
clean and respectable as that of pattern 
and moulders them- 
selves have contributed in no small degree 


maker or machinist ; 


towards making it unpopular, lacking, as 
they have, a right appreciation of their 
calling ; but, thanks to the influence of 
superior education, not only moulders, but 
also the rest of the iron trades, are begin 
ning to realize that the trade of moulder 
is not only respectable, but that, in order 
to become an expert in the art, demands 
are made on the intelligence of the man, 
far greater than are required to master 
other branches of the metal industries, 
The moral tone of our foundries has im- 
proved to a remarkable extent of late, 
to 
found some of the brightest and best men of 


and amongst our moulders are now be 
the day ; men with whom no parent need be 
afraid or ashamed to trust their suns. 
Reverting to the subject of cleanliness, I 
am persuaded that, if the same care was ex 
ercised to keep the foundry clean, and in 
order, as there is for the pattern and machine 
shop, we should hear less complaints on that 
head ; and when we remember that the great 
Michael Angelo himself had to work amidst 
the chips and dust from the stone which he 
he could 
accomplish the mighty works of art he 


so marvelously chiseled, before 


has 


a 


given to the world, we need not be fastidi- 
ous with regard to such minor matters. 

‘‘ What age shall I apprentice my son ?” 
is a question we often hear asked by the 
parent ; if he is to be a moulder, let him not 
be older than fifteen years, as the nature of 
the profession demands that the apprentice- 
ship shall be a long one; coming young to 
the work, he all the more readily adapts him 
self to the nature of his calling, and has 
ample time to go through the legitimate rou 
tine required to make a good mechanic. 

Let me here observe that a great mistake 
is only too frequently made by the parents, 
when their boy commences work, and the 
himself readily falls into the snare, 
which is to imagine that there is no further 
Avoid this com- 


boy 


need of school and s.udy. 
mon error, young man, and realize, if you 
can, that now is the time toapply such knowl- 
edge as you already possess, and that you 
need to be making constant additions to your 
knowledge, and preparing the mind for the 
increased demands which will be made on 
you, as you march, as it were, step by step to 
the end of your apprenticeship. The fact 
that such results ensue from a certain course 
of action is not the whole solution of the 
problems which daily present themselves in 
the foundry ; let the intelligent 
young man, who has chosen to be a moulder, 


therefore 


continue his education, by pursuing a course 
of study at home, or better, at one of the 
schools of technology, in such branches of 
natural philosophy as are likely to be of use 
to him whilst he is learning his trade. 

By so doing, a real, and intelligent knowl- 
edge of the business will be acquired, as he 
_ goes along, enabling him to do that which 
hundreds of so-called moulders are unable to 
do, viz., to give a reason for every step he 
takes in the execution of his work. 

Another desideratum is to cultivate the 
acquaintance of such of hisshopmates as are 
upright and sober, and in all things, both in 
and out of the shop, let his deportment be 
such as will command the respect of his 
superiors ; by so doing he will not only gain 
their good will and help, but will also be 
laving a foundation for the future, which 
will enhance his prospects more than he 
thinks for. 

Of course the young man must not flatter 
himself that he is going to master all the 
intricacies of his trade without 
ing many difficulties, and perhaps 
failures; but if after due effort on 
his own part, he should still fail to see 
his way clear, let him make known his 
troubles to the foreman, or of 
the skillful and sensible men, 
who will at once assist him to over- 
come his task, and take great pleasure 


mect 


some 


most 


in doing it. 


Lastly, he must select for his com- e 


panions, only such as will assist him 
to rise, being ever ready to reciprocate 
their efforts in his behalf ; maintain 
a strict integrity and determine to man- 
fully do his share in keeping up a 
high intellectual and moral standard 
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planes perpendicularto the horizontal plane 
of projection. 

Under the given conditions the line h, f, 
in Fig. 509 is the horizontal projection of 












































MACHINIST 

lateral face (bc bgcs, 5, ¢,) of the prism in 
points which are presented in Fig. 509 by the 
pointm,. Therefore through the point /, 
draw avertical line cutting the linesh f and 
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will the intersection of the faces h 7 
bc bs Cg. 

The edge g f of the pyramid (Fig 509) cuts 
the edges aa, and cc, of the prism in the 
points a, and c, ; and j f cuts the same 
edges of the prism in the points a, and c,. 
Join a, and k, k,, a, by straight lines; these 
lines and the line / #, are the lines in which 
three lateral faces of the pyramid cut the 
face a b a, b; of the prism, and are some of 


J and 


those lines which were to be found. The 
lines in which the remaining three lateral 


faces intersect the face of the prism, which 
is hidden by the face a ) a, b,, coincide with 
the lines just found. Join the points ¢;, 
m and m3, ¢, by straight lines; these lines 
and the line m m, are the intersections of the 
three latcral faces of the pyramid—which are 
exposed to view in Fig. 509a—with the 
lateral face b cb, c, of the prism, and are 
the remainder of the lines which were to 
be found. The lines in which the other thre. 
faces of the pyramid cut the face of the 
prism hidden by 6 ¢ b,c, coincide with the 
lines just found. 

628. Fig. 509) represents another vertical 
projection of the prism, showing the opening 
made by passing the pyramid through it. 
The manner of finding in this tigure the 
projection of the opening is similar to that of 
finding the opening in any one of the prisms 
previously shown. All that need to be said 
here is that the distance between the lines 
¢,/, and k, k, must be equal to /, ky in Fig. 
509 ; and the distance between the lines n, 
ne and m, msg must be equal to ny my. The 
vertical distances at which the points 7, and 
L;, 4,9 and a,,, etc., should be placed are 
plainly indicated by the construction lines. 

Directions.—In the space marked Problem 
100, draw the vertical and horizontal projec- 
tions of a prism and pyramid as shown in 
Figs. 509a, 509. Height of prism, 9 inches; 
base, 5 inches square ; altitude of the right 
pyramid, 10 inches; hexagonal base, 8 
inches across sides; the vertex of the pyra- 


mid is to project two inches beyond 
the edge ¢ c;. From the lower base of 


prism to the axis of pyramid, four inches 
Find the intersections of the surface 
pyramid and prism. Also in the same 
space—marked Problem 100—draw an ele- 
vation of the prism as shown in Fig. 509 
Use 3-inch scale. 


of 


Problem 101. 

629. To find the development of the 
convex or lateral surface of the pyra- 
Fig. 509a. Also, to 
‘indicate on this development those por- 


mid shown in 
tions of this surface which lie outside 
of the prism. 

This development is shown in Fig. 
510. The lines f, go. fo ho, Jo to, 
etc., are each equal to fg or fj in Fig. 
509a , and the lines g, ho, Ao %o, ete., 
-ach equal to h 7. 

Let us assume that the surface cf 
the pyramid is opened along the edge 
(9S, G2 Fz). In Fig. 509a we see that 
the portions g a, and c, f of this edge 
lie outside of the prism, and since our 
projections indicate that this edge is 











Fig. 511b 





Problem 100, 











627. Intersections of pyramid with 
prism, 

Let Figs. 509a@ and 509 represent 
respectively the vertical and _ hori- 
zontal projections of a prism and 
pyramid, the latter being passed ad 
through the former; it is required to 
find the lines in which the lateral 


faces of pyramid intersect the lateral 
faces of the prism. 
The only difference in the conditions 











parallel to the vertical plane of pro- 
jection, we know that the line g f 
shows the correct length of the edge, 
and consequently the g a; and ¢, f 
also show the correct length of the 
portions of edge exposed. Therefore in 
Fig. 510 make f, a, equal to fa, (Fig. 
The 
next edge (h f, hk, Jy) is not parallel 
to either plane of projection, conse 
quently the line 4 f or A, 7, does not 
show the correct length of this edge, 
and therefore hk, m f, in Fig. 509a, 
or hy ky, m, fy (Fig. 509) do not show 
the correct lengths of the portions of 
this edge which lie outside of the 
prism. To find the correct lengths of 
these portions we must draw in Fig. 
509 vertical lines through the points / 
and m, cutting the line 7j in the points 


509a) ; and fy ¢y equal to f ¢,. 





two edges, and these two edges are represent- ¢ f in the points & 
ed in Fig. 509@ by the lines 2 f and ifs; 


and *#,,; the line & #; andm,;. Then #&, will represent the true 
k, will be the intersection of the face 2 length of the portion 4%, and fm, will be 
i f of the pyramid with the face a 6 a, the true length of the portion f m. Hence 
b, of the prism. Also through the point in Fig. 510 make f) /’, equal tok; (Fig. 
m, draw a vertical line cutting 2 f and ¢ f 509a) and f, m, equal to f m,;. Again, the 
The line m mg, portions ¢ k, and m, f of the edge (f 7, f, h.) 


given in this problem and those given in Prob- 
lem 97, is that in the latter problem, two of the 
lateral faces of the pyramid lie in planes which 
are perpendicular to vertical plane of pro. 


consequently the points in which these edges 
pierce the lateral face (a b a, 63, a, b,) of the 
Fig. 509 by the 
point &, ,; these sume edges also pierce the 


jection, whereas, in the problem before us prism are represented in 


two of the lateral faces of the pyramid lie in in the points m and ms. 














Octoser 10, 1889] 


AMERICAN 





are equal toh k, and m/f; therefore in Fig. 
510 make f) m,, equal tof) m, ; and fy ky, 
equal to f, k,. Lastly, j a, andc, f(Fig. 
509@) are equal to g a; and ¢, f'; therefore in 
Fig. 510 make f, c,, equal tof ¢g, ands, 
@,, equal to fy a,. Join the points¢y, my; 
Mg, M11; My, Cy, by straight lines; also 
join the points a,,k, ; ky, ky, ¢ Ay, and 
a,, by straight lines, and thus com- 
plete the development on the left of fo 
jo. The development on the right of 7) 
i, is an exact duplicate of the one just 
found. 

Directions. —In the space marked 
Problem 101, find the development of 
the lateral surface of the pyramid shown 
in Fig. 509. Use 3-inch scale. 

Problem 102. 

630. of pyramid with 
prism. 

Let Figs. 511@ and 511 be the vertical 
and horizontal projections ef a pyramid 
and prism, the latter being passed 
through the former. It is required to 
tind the lines in which the faces of the 
prism intersect the faces of the pyramid. 

Through the point m, (Fig. 511) in 
which the line ey f, cuts the line a, dy, 
draw a vertical line cutting a } (Fig. 
5lla) in the point m,. Through the 
point mm, draw a lire m, p parallel to the 
line a v, cutting the line g / in the point m, 
and also cutting the line e f in the point J. 
The line m /—a portion of the line m, p— 


Intersection 


will be the intersection of the lateral face e f 


g h of the prism with the lateral face ¢ a 6 of 
the pyramid. 

The upper face ef of the prism (Fig. 511a) 
cuts the lateral face v a 6 of the pyramid ina 
line e, 7; and the lower face g / of the prism 
cuts the face v a 6 of the pyramid in the line 
g, m. The intersections of the prism with 
the face v bc of the pyramid are found in a 
manner precisely similar to the foregoing, 
and in this problem the lines of intersections 
will be so situated as to make the projections 
of the pyramid symmetrical. 

To tind the horizontal projections of the 
lines of intersection, as shown in Fig. 511, 
we proceed as follows: 

Through the point 7 (Fig. 511¢) draw a 
vertical line cutting e, f, (Fig. 511) in the 
point 7, ; also through the point m draw a 
vertical line (not shown here) cutting e, /, 
in the point m,. The line m, /, (a portion 
of e, f,) will be the horizontal projection of 
ml, or, in other words, the lines m J and 
me, ly will be the projec.ions of the line in 
which the face (e f g h, e, f,) of the prism 
intersects the lateral face (v ab, vy a, 5.) of 
the pyramid. 

Through the points 7, and m, draw lines 
parallel to a, 5,, cutting the line a, c, in the 
points e, and a,; and through these points 
draw lines parallel to a, d,, terminating in 
the line 7, j,. The line /, ¢, is the horizontal 
projection of the line in which the upper 
face (e€ f, 2 fg t2 jy) of the prism intersects 


the face v, a, 6, of the pyramid ; and the’ 


line m, @, is the horizontal projection of the 
line in which the lower face (g h, €, fs %2 Js) 
cuts the same face of the pyramid ; and, last- 
ly, the lines e, 74, @, mg are the projections 
of the lines in which the upper and lower 
faces of the prism cuts the face v, a, d, of 
the pyramid. 

The intersection n, J, 0, ¢, are found in 
a manner similar to the foregoing. Or we 
may find the same intersection in another 
way. For instance, to find the line n, f4, in- 
stead of drawing a vertical line through the 
point n (Fig. 511@) and cutiing the line e, f, 
in the point n,, and then drawing through 
this point the line », f, parallel tod, c,, we 
may draw a vertical line through the point 
J; (Fig. 5114) cutting the linea, c, in the 
point f,, and then through 7, draw a line 
parallel to 6, ¢,, and thus obtain the line 
Sg Me- 

631. Fig. 5115 is another vertical projec- 
tion of the pyramid, showing an end view of 
the opening in it made by passing the prism 
through it. Ifno shade lines had been used, 
then the appearance of the projection of the 
opening would have been exactly like that of 
an end view of the prism, and when this 
figure is given in connection with the other 


two (and no shade lines used) we should 


naturally suppose that the square é, 7; *,; 7; 
does represent an end view of the prism. 
But the position of the shade lines shows that 
the square in Fig. 5116 represents an open- 
ing. If, on the other hand, we want to con- 


vey the idea that the square represents the 
end of the prism, then the lines 4; g, and 


9s &s must be the shade lines instead of 4, 7; 
and ¢, és. 

Directions.—In space marked Problem 102 
draw the vertical and horizontal projections 
of a pyramid and prism, as shown in Figs. 
51la and 511. Altitude of right pyramid, 10 
inches; base, 6 inches square; length of 
prism, 104 inches; 3$ inches square; distance 
from base of pyramid to the lower face of 
prism, } inch. Find Use 
38-inch scale. 


the intersections. 


Problem 108. 


682. To find the deve lopment of the lateral 


FERBUS ON 
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or conver surface of the pyramid shown in 
Figs. 11a and 511. 

Fig. 512 represents this development. The 
lines 0) do, Uy Ao, Up bo, elc., must be equal 
to the line v a (Fig. 5lla); and the lines 
dy Go, Uo 4, ete., must be equal to a, by 
(Fig. 511); in fact, this development—leaving 
the openings oui of consideration—is found 
as explained in Article 581 (Problem 86). 





SAWING MACHINE. 
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Now to find the openings in the develop- 
ment, we proceed as follows: Assume that 
the lateral surface of pyramid is opened 
along the edge which is represented in Fig. 
511 by the line v7, dy. 

Fig. 512. On the line vy a). lay off two 
points eg and g,, making 7, é, equal tov e, 





Fig. 512 


in Fig. 5lla, 
Through the 


and 2, to 


Jo equal 
points e, and g, 
lines 7,, 9, and m,, gy parallel tod, ay. 


© Js- 
draw the 


Make /,, 
and through /7,, draw a line 


v 


é, equal to 7, ¢, in Fig. 511, 
parallel to 
o “o- 

Again, through the points e, and g, draw 
lines parallel to a) 6), and make e, /, equal 
to e,/,, and through /, draw a line parallel 
to ?) @, and thus complete. the development 
on the left of +, 4, ; the other half of the de- 
velopment is an exact duplicate of the one 
just found. : 





The Higley Metal Sawing Machine. 

A small, portable machine, for use on 
railroads in cutting off rails, and driven by 
hand, has been in use on many roads for 
some time, and from it has been developed the 
machine which forms the subject of our 
illustration, and which is designed for cut- 
ting up iron or steel of any shape into lengths. 





| loosened the 


fw 
wy 


It is intended for general machine shop 
use, where it may be used for cutting up 
such stock as is usually cut off in the lathe 
or the cutting-off machine, up to 54” diam 
eter, or for any square or irregular shaped 
bars of corresponding size; or it may be 
uscd in boiler shops for cutting off tubes, or 


in architectural iron-works for sawing 
up angle irons and beams of any 
section. 


The machine consists essentially of a 
square pyramidal base, above which is 
an inserted vise having a strong sicel 
screw, and jaws provided with VY 
which up and hold 
securely any shaped piece. Above the 
vise is a frame, in the top of which are 
the bearings for the main shaft, which 
is driven by the pulley at the left. Ar- 
ranged to swing from a center which 
coincides with the center of this shaft, is 
the frame which carries the cutting saw 
and its driving mechanism, the feed 


grooves, square 


being obtained by the swinging of this 
frame, effected by means of a toothed 
segment and pinion, driven from the 
main shaft by the worm gearing shown 
at the right. The saw—which this 
machine is 12” in diameter, and about 
4” thick —instead of being driven from 
the center, or by means of the arbor upon 


which it is mounted, is driven by a peculiar 
bevel gear made of hardened steel, the teeth 
of which engage with holes near the periphery 
of the saw, and having straight radial sides. 
The saw runs through guides which are placed 
on each side in the rear of and in front of 
this gear, as well as at other points, and is 
thus driven with a very powerful and steady 
motion, without danger of 
lhe speed of the saw is about that of a till 
ing cutter, or 45 feet per minute. 
The outer face of the worm-wheel 


“buckling.” 


on the 


| horizontal feed shaft has a piece of hard 
wood let into it, upon which the hexagonal 
| friction nut is seated. When this uut is 


frame and saw can be swung 


back or adjusted to position by hand, and, 


when cutting hard steel, or stock liable to 
have hard spots in it, this screw is left sufli 
ciently loose to slip and avoid injuring the 
saw, while on softer stock it may be made 
tight, and a heavy feed obtained. 

Of course, the principal cause of the satis 


factory working of the machine is the 
method of driving the saw close to the 


periphery, which admits of the use of a light 
saw, soft enough to be filed. Three saws 
accompany each machine, and they are found 
to work satisfacvorily when cutting at the 
rate of about one square inch of solid section 
per minute, taking an average of 50 to 100 
cuts before requiring filing. 

The machine is also the 
base, and with a hand-crank on each end of 
the shaft, instead of the pulley, 
a portable machine of it, 
on outside jobs of architectural or bridge 
work. 

It is also 


made without 
making 


hand for use 


sizes and 
styles, adapted to different classes of work, 


made in various other 
the machine shown being designaied by the 
builders as the ‘‘C” machine. It is being in 
by J. J. McCabe, 121 Libervy 
street, New York city, where a machine may 


troduced 


be seen in operation. 


oe 


It is Still Going the Rounds, 





month 
went to considerable pains to find the mix- 


Two years ago this present we 
tures for brass castings used at one of the 
large locomotive works in this country, and 
published the same for the benefit of our 
readers. This article has been doing good 
duty ever since, in helping to fill the columns 
of our contemporaries with useful matter, but 
it never has yet been credited to the proper 
source, The last time it made its appearance 
was in the September number of 7e Prac 
tical Mechanic, where it was credited to 
English paper.” 


‘San 


a 
Sugar trust stock recently took a_ very 
decided tumble, greatly to the discomfiture 
of the holders, It may have been a reflex of 
the writing on the wall. 
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Involute Teeth for Skew-Bevel Gears. 


By GEORGE B. GRANT. 

In the case of spur gears for axes that are 
parallel, or in the case of bevel gears for 
intersecting axes, we can have an infinite 
number of different 
correct teeth, among which the involute and 
the cycloidal are the best known. 

3ut in the case of skew-bevel gears, for 


forms of theoretically 


axes that are not in the same plane, although 
several forms of teeth have been proposed, 
Herrmann’s involute tooth is probably the 
This 


does not refer to spiral gears, having point 


only one that is demonstrably correct. 


contact, which may be of any odontoidal 
form. 

The of this article is not to 
into the subject of the skew-bevel gear in 
general, but simply to describe the involute 
tooth in detail. 


purpose 


£0 


This has not yet been done 
in the English language, for the brief state- 
ments in Klein’s translation of Herrmann’s 
Weisbach cannot be called a description. 

The foundation of the theory of the skew- 
bevel tooth may be said to be Herrmann’s 
universal law, which, in brief, requires the 
tooth surfaces to be formed by a straight line 
generatrix point, which is so moved that it is 
always parallel to the instantaneous axis. 

If the law is correct—and there seems to be 
no way of attacking it or reason for doubting 
it—the ‘‘spiraloidal” tooth of Olivier, the cy- 
cloidal tooth of Willis, and the form of tooth 
proposed by MacCord, must all be incorrect. 
See the AMERICAN Macuinist for Sept. 5, 
1889, concerning the inaccuracy of the cy- 
cloidal tooth generally described by writers 
on mechanism. A simple modification of the 
instrument there described would probably 
show that the Olivier tooth, like the Willis 
tooth, has a point of intersection upon the 
line of action, and that the Herrmann tooth has 
there a point of tangency. 

But the involute tooth obeys the law, and, 
although it may not be the only possible 
tooth, itis the only one yet proposed, or 
likely to be, aluhough it is not safe to make 
positive statements concerning the theory of 
the hy perboloidal gear tooth. 

We have given the two axes O A, and O 
A, of Fig. 1, making the shaft angle A, 0.A,, 
and situated at a certain distance from each 
other at the common normal or gorge line 0, 
and we wish to connect them by skew-bevel 
gears having a certain velocity ratio. 

We have first the instantaneous 
axis, and determine the gorge radii and the 


to locate 


skew angles. 

Lay off the distances O A, and O A, in the 
proportion of the given velocity ratio, draw 
A, C and A, © parallel to the axes, and 
through their intersection draw the instan- 
taneous axis O C. 

Draw any line a, j at right angles with the 
instantaneous axis, lay off the gorge dis- 
any convenient angle, draw 
ja, and draw ¢ ¢ parallel to it. Then a, c¢ is 
the gorge radius for the axis O A,, and a, ¢ 
that for the axis O Ag. 

Then, asin Fig, 2, 


tance @, @, at 


draw theaxes OA, and 
O Ag, and the instantaneous axis O C, as 
found by Fig. 1. Draw the intersecting 
plane P at right angles with O C. 

On this intersecting plane, Fig. 3, ¢ is the 
instantaneous axis, ¢ @, the largerand ca, the 
smaller gorge radius. The axis O A, inter- 
sects the plane at’ , and O A, atd,. The 
three points of intersection },, ¢ and },, must 
be in the same straight line called the ‘‘ line 
of centers.” 

In Fig. 2, 2B, is the cylinder for the 
axis O A,, and #B, that for the axis O Ag, 
touching each other at the intersection of the 
The 
instantaneous axis is tangent to both cyl- 


rorge 


instantaneous axis and the gorge line, 
inders. The ellipses of Fig. 3 are the inter- 
sections of the gorge cylinders by the plane 
E> 

Now imagine a plane J’ called the ‘‘ plane 
of action,” tangent to both the cylinders, 
It will contain the instantaneous axis, and 
its intersection with the plane P will be the 
line of action 4 ¢ #, tangent to both ellipses. 

Imagine this plane of action to move in 
the direction V M, at right angles with the 
instantaneous axis, and witha velocity rep 


resented by VM. It will roll on both cyl- 
inders and move them with circumferential 
velocities determined by drawing the line 
V, V2, intersecting the lines VW V, and V V, 
drawn at right angles to the axes. 

As the plane moves, a chosen line @ in it, 
parallel to the instantaneous axis, called the 
‘‘veneratrix,” will trace upon the cylinders 
the spirals S,; and S,, and in the space sur- 
rounding the cylinders, and moving with 
them, will sweep up two involute surfaces, 
which will always be in tangent contact with 
each other at the generatrix. 
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be always tangent so the spiral, or by mov- 
ing aninvolute /' with its foot always on the 
spiral. 

It isa double surface, being formed of 
two branches meeting in a cusp at the spiral. 
The siraight 
first branch from # to W, but beyond, from 
W to EZ’, is an element of the second branch, 
of which the involute /” is a section. 

In Fig. 2, Y, and D, are the pitch cones 
of two gears, being frustra of pitch hyper- 


line # EF’ is an element of the 


boloids limited by the same points on the 
instantaneous axis. 

Fig. 5 (page 2) is a projection of a full gear 
upon a plane through the gorge circle, and is 
easily drawn by means of the facts that the 
section of the tooth is an involute of the gorge 
circle, and that the surface is composed of 
straight line elements that are tangent to the 
gorge cylinder. To insure continuous con- 
lact it is sufficient that the element Z at the 
point of each tooth crosses the working curve 
T of the next tooth, as at J. 

The tooth both and 


backs, as is the case with spur and bevel 


cannot have fronts 
teeth, and therefore the skew-bevel gear can 
run in but one direction, and that direction 
is fixed by the position of the axes. The 

gear D, of Fig. 2 will 
drive the gear D, with 
the shafts turning in 
the shown 
by the arrows F, and 
R,, and if Dy, drives, 
the shafts must turn in 
If 
the driving gear D, is 
the shafts 
must turn in the con- 
If 


there are two pairs of 


directions 


the other direction. 
uppermost, 


trary directions. 
gears, one on cach side 
of the gorge line, the 
shifts may be turned 
in either direction. 
The construction of 
the back of the gear 
is a matter of no im 








The intersections of these tooth surfaces by 
the plane P will be the curves /, and X,, 
resembling involutes from 
which are always tangent to cach other at 
the line of action, and at right angles to that 
line. 


the ellipses, 


The intersection of the surface by a plane 
normal to its axis will be an involute of the 


circle cut from its gorge cylinder by the 
same plane. 

Fig. 4 shows one of these surfaces in 
relief. It is an endless screw surface J/ 
winding about the gorge cylinder B, spring 
ing from the cylinder at the spiral S, and 
being cut off as desired. 

It may be considered as formed in two 





ways—by moving a straight line E so asto 
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portance, as it does no 
work. 

The peculiar shape 
of this tooth 
clearly shown by Fig. 
6, which is a perspect- 


is most 


ive projection of Fig. 
5. One tooth is con- 
to the 
circle to show its con- 
struction. 
the tooth joined to the 
gorge cylinder B at the 
spiral S. The _ root 
tangent to 
the cylinder at a point 


tinued 


gorge 
This shows 
element is 
on the spiral; the pitch 


E 


to it at the gorge circle; 


element is tangent 
and the point element 
would be tangent to it 
at a point beyond. 
The figure shows the 
of 
size at the gorge circle, 
but the 
part of it would 


tooth material 


as 
in practice 
that 
the 
cylinder of the mating 


vo inside gorge 
gear must be cut away, 
the 
tooth is subject to the 
in- 
limits 
the addendum of the common spur or bevel 


for the reason that 
same troublesome 
terference with the second branch that 


involute tooth, 
This to 
valuable property of adjustability possessed 


tooih does not appear have the 
by the common spur or bevel involute tooth, 
as the shape of the tooth is entirely fixed by 
the size of the gorge cylinder and the skew 
angle. Any change in the shaft angle would 


change the skew angle, and any change in 
the gorge distance would change the gorge 
Therefore 
only for the gorge radius and the skew angle 
for which it is formed. 


We 
ability 


radius. any gear is serviceable 


can have a inlerchange- 
of If, in Figs. 2 


and 8, we draw any number of axes inter- 


species of 


skew-bevel gears. 
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secting the gorge line at right angles, and 
intersecting the plane P at some point of the 
line of centers, they will form a surface 
called a ‘“‘hyperbolic paraboloid” or ‘‘ locus 
of axes.” axes that are 
will run with 
or internally, 
action, line of 


Any two gears, on 
elements of this locus of axes, 
each other, either externally 
and have the same plane of 
action, and line of centers. 

If we increase the distance of the gorge 
line O, Fig. 2, from the plane P, we de- 
crease the shaft angle. If the distance is 
made infinite, the shafts will be parallel and 
the common spur gear system will result, 
the gorge cylinders becoming the base cylin- 
ders. 

If, however, we bring the shafts parallel 
by decreasing the shaft angle directly, we 
do not produce the common spur system, for 
in that case the gorge cylinders become the 
pitch cylinders, and we have only a particular 
case, and an impracticable one, of the com- 
mon system. 

The common involute system for bevel 
gears is not produced by reducing the gorge 
distance to zero; for in that case the gorge 
cylinders are reduced to lines, and there 
appears to be no analogy whatever between 
the two systems. 

Therefore the skew-bevel involute tooth 
cannot be said to be the general case of the 
tooth of which the common spur and bevel 
involute teeth are particular cases, as we 
could of the cycloidal tooth system if it was 
correct. Still, uhe method of its generation, 
as well as its properties and form, entitle it 
to the name ‘‘involute.” 

The practical construction of the tooth is 
a simple matter if its theoretical consiruction 
is thoroughly understood. The gorge cylin- 
der being made and the spiral drawn upon 
it, an involute of the cylinder is attached. 
With a rule that is always held so as to 
touch the involute and the spiral at the same 
time, the tooth surface can be accurately 
fitted, and in that way a paitern for casting 
the gear can be made. The rough tooth can 
be accurately planed to shape on a common 
planer, by the use of special attachments 
that will hold the blank with its axis parallel 
to the planer platen and inclined to the line 
of the motion at the skew angle of the gear. 
The blank is revolved and the tool fed at 
each cut by amounts in proportion to the 
speeds of the gorge cylinder and the plane 
of action, as found above. 

The tooth is theoretically perfect, but is 
practically very objectionable, and should be 
avoided whenever possible. When the axes 
are far apart they can be connected by two 
pairs of commen bevel gears and an inter- 
uhe axes are very 
close together a fair piece of work can be 
obtained by twisting a common tooth to the 
In any case 
the sliding of the teeth on each other will 
soon wear them out of shape if they are 
required to convey a heavy power. 

The greatest practical objection is the 
usually extreme obliquity of the action, 
which increases rapidly with the distance 
of the tooth from the Fig. 5 shows 
that the obliquity at the back of the gear is 
much greater than at the front. The gear 
must be placed very near the gorge to secure 
a reasonable obliquity, and when so placed 
its addendum must be small and teeth fine to 
avoid interference. 

The angle of obliquity increases rapidly as 
the gorge distance decreases, and therefore 


mediate shaft, and when 


line of the instantaneous axis. 


gorge. 


this kind of tooth is very poorly adapted for 
the most usual case of skew-bevel gearing, 
that in which they are used simply to allow 
two shafts to just pass each other. This is 
well shown at 7’, Fig. 3. 

In conclusion, it may be said of the skew- 
bevel gear that it is a difficult thing to study 
and thing to 
practically apply, thing in 
operation, aud, altogether, a very good thing 
It an excellent and inter- 
esting study, and has proved a fruitful 
source of learned mathematical controversy. 


understand, a troublesome 


an inefficient 


is 


to let alone. 


It may well be monopolized by professors 
and their books. 





The catalogue of an English manufacturer 
shows triple expansion engines of 35 h. p. 
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Experiments upon the Transmission 
of Power by Compressed Air 
in Paris. 


Mr. Alexander B. W. Kennedy read a 
paper before the British Association on the 
above subject, from which we make extracts 
below : 

The subject of transmission of power to a 
distance is one of such immense importance 
in an industrial country like our own, that I 
am sure I need offer no apology for bringing 
this paper before Section G of the British 
Association. In a case such as that which I 
have to describe to you, where the distance 
to which the power is to be transmitted is 
great enough to be measured in miles, the 
possible methods of transmission are not very 


numerous. Steam, water, air, and electricity 
seem to be the only four agents practically 
available. All four have been used to a 


greater or less extent, and with more or less 
complete success. In our own country the 
distribution and use of high-pressure water 
has been carried out with the greatest engi 
neering skill and with correspondingly great 
success by the Hydraulic Power Company in 
London, and also in Hull. Electric trans- 
mission (for traction at least) has been at work 
on a small scale for some time in various 
places, and is about to be tried on a much 
larger scale, under Mr. Greathead on the 
Southwark Subway. In America it has been 
very widely used for traction on tramways, 
and on the Continent it has also been used to 
a certain extent for power transmission for 
general purposes. Steam has been used on a 
large scale in New York, but as yet its suc- 
cess does not seem to be unquestionable. 
Compressed air has, of course, been used 
over and over again in rough and uneconomi- 
cal fashion in connection with tunneling and 
boring work, but I think only two practical 
attempts have been made to utilize it eco- 
nomically and on a large scale for industrial 
purposes. Of these two, one has been made 
in Birmingham and tbe other in Paris. The 
Birmingham Compressed Air Power Com 
pany has established works on a very large 
scale, but various causes have unfortunately 
combined to cause delay in the commence- 
ment of its operations, which, indeed, are 
hardly yet fairly started. In Paris, however, 
the transmission of power by compressed air 
has been in operation on a somewhat large 
scale, and with very great mechanical success 
for afew years past. I have recenuly had 
occasion to spend some weeks in making ex- 
periments in connection with the Paris com 
pressed air plant, and having been given the 
fullest permission to publish the results of 
my experiments, I have pleasure in taking 
this opportunity of bringing them before the 
members of the British Association. To 
avoid any misunderstanding I must premise 
that it is not my intention to institute any 
comparison between the different methods of 
power transmission wnich I have mentioned. 
Such a comparison, to be of any value, would 
require for itself a paper, at least as long as 
the one which I have to put before you, and 
is, therefore, in the nature of things impos- 
sible here. On this matter I wish to say only 
one thing, in view of a recent discussion on 
the Hydraulic Power Company’s work in 
London, in which some comparisons were 
made between power transmission by air and 
by water. So far as I see, the twosystems at 
present practically occupy different fields, 
and overlap but little. The work that each 
appears to do best is exactly that for which 
the other is least fitted. 
for air, just now, taking the place of water 


I see as little chance 


for lifts er cranes, as I do for water coming 
into common use in the driving of motors. 
I think it would be a pity if there were to be 
any impression that two systems were antag 
onistic, which, in point of fact, rather supple- 
ment each other. Having said this much, it 
will, I think, be my most useful and most 
interesting course to limit myself to a descrip- 
tion of the plant and methods used in Paris, 
and to a statement of the actual results ob- 
tained there, as determined by my own ex- 
periments on the spot. The plant and meth- 





ods are by no means absolutely perfect ; they | 
are not only susceptible of, but are now 
ceiving considerable improvements in detail 


re-| 


} 


in the extensions which are being carried out 
In what I have to say, however, 1 shall con- 
fine myself entirely to results actually ob- 
tained with the present plant, as it was work- 
ing when I tested it two months ago, not 
giving it credit forthe result of any of the 
improvements which have not yet been intro- 
duced throughout into the system of working. 
I shall only, afier having given this statement 
of facts, state bricfly my viewsas to the prob- 
able practical value of improvements which 
may be, or are being, carried out 

The work now carried on by the Paris 
Air Company hes developed 
from very small beginnings, at first slowly, 
lately very fast. It originated ina pneu- 
matic clock system, which was started about 
1870 with asmall ‘‘ central the 
Rue St. Anne, in the center of Paris. This 


Compressed 


station” in 
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busiress grew gradually until it became far 
Loo large to be carried on from sucha posi 
tion, and a few years since a central station, 
with much enlarged machinery, was estab 
lished in the Rue St. which is in 
Belleville, about 44 of the Made 
There are now about 8,000 pneumatic 


Fargeau, 
miles east 
leine. 
clocks, public and private, in Paris, driven 
from St. Fargeau, and regulated by a stand- 
clock in the Rue St. Anne; but as this 
part of the work, although it 
formed the basis of the whole system, is now 


ard 
originally 


a comparatively very small part of it, and is 
of an entirely special nature, I do not pro 
pose to say anything further about it here. 
Until about two years since a pair of single 


cylinder horizontal engines by  Farcot, 
and a beam engine by Casse, sufficed 
for the whole work, but by that time 
the demand for compressed air for work 
ing motors had so increased that ex 
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5 = 
tension had become imperative, and the 


present working plant of six compound con- 
densing engines, each working two air com- 
pressors, with the necessary complement of 
boilers, was put down This plant, except 
the compressors, was supplied from England 
by Messrs. Davey, Paxman, & Co., of Col- 
chester. The compressors for the English 
engines were made Switzerland on the 
Blanchod system, The demand for power is 
at present so great that, at certain hours of 
the day, practically the whole plant, old and 
indicating considerably over 2,000 
horse-power, is fully at work, and in conse- 
quence a duplicate main is being laid through- 
out, and new engines and compressors, half 
of them constructed by Davey, Paxman & 
Co., and half by John Cockerill & Co., of 
Seraing, are being pushed forward as rapidly 


in 


new, 











W-BEVELS.—SEE PAGE 4. 
as possible. After a description of the com 
pressors, in which there is nothing novel, the 
author continues : 

After compression, the air, now having an 
absolute pressure of six atmospheres and a 
150 


large boiler plate receivers, of which some 


temperature of Fahr., is pushed into 
are arranged to act as separators, and in these 
a large portion of the cooling water, which has 
been carried along mechanically by the air, 
is deposited and removed, before the air en- 
mains. The principal main is 300 
mm, (11.8 inches) in diameter and 
three-eighth inch thick. It is of cast-iron, 
made in lengths perfectly plain at each end, 
and by a very simple external 
joint made air-tight by india-rubber pack- 
ing 


ters the 
about 


connected 
rings. This joint leaves the pipe quite 
free endwise, and also allows all necessary 
sideway freedom, so that accidental distor 
tion to a quite measurable extent is entirely 


5 


without effect on the tightness of the joint. 
The mains are partly laid under roadways 
and footways as they would be in this coun- 
try, and partly slung from the roof of the 
sewer subways. They are supplied at inter 
vals with automatic float traps for carrying 
off the entrained water and the water of satu- 
ration, as they deposit. 

On entering a building on its way to a mo- 
tor, the air is first passed through a meter, 
exactly as gas would be. The quantity pass- 
ing is, of course, too great to allow anything 
like an ordinary gas meter to be used; in- 
deed, only inferential meters seem to have 
been at allsuccessful. The meter actually in 
use in Paris is a small double cylindrical box. 
The air passes by a branch through to the 
bottom of the inner box, up through it, down 
outside it between the two boxes, and away 
through a branch at the bottom opposite the 
inlet branch. 
tus is a 


The whole measuring appara- 
little four or six-armed fan, with 
aluminium or nickel vanes, placed near the 
bottom of the inner casing and communicat- 
ing motion by a light vertical steel spindle to 
aclockwork register, like that of a gas meter, 
placed on the top. The quantity recorded is 
simply the number of revolutions made by 
the fan, or some proportional number, and 
this is turned into cubic meters by multipli- 
cation by an arbitrary constant, determined 
by direct experiment. As to the working of 
this meter, I shall have something to say later 
on; it is the only type used by the Paris com- 
pany, and serves ina very large number of 
cases as basis of payment. 

After passing the meter the air is carried 
through a reducing valve, by which the ini- 
tial pressure in the motor is prevented from 
rising above a certain limit, which in prac 
tice appears to vary between 34 and 54 atmos- 
pheres absolute, to the of 
the motor in proportion to its work. 

Between the reducing valve and the motor 
there is placed in all ordinary cases a small 


according size 


stove or heater. This heater is simply a 
double cylindrical box of cast-iron, having an 
air space between its outer and its inner 
walls. The air under pressure traverses this 
space, and is compelled, by suitably arranged 
baffle plates, to circulate through it in sucha 
fashion so as to come into contact with its 
A coke fire is lit in the ine 
terior of the stove, and the products of com- 


bustion are carried over the top of it, and 


whole surface. 


made to pass downwards over its exterior 
surface, inside a sheet-iron casing, on their 
way to the chimney flue. The heater for the 
motor on which I experimented—which in- 
dicated 10 to 12. horse-power—was about 21 
inches in diameter and 2 feet 9 inches high 
The use of the heater, and the ex 
tent to which that use is advantageous and 
are matters which I shall 


over all, 
economical, on 
touch later. 

The motors themselves used in Paris are 
mainly of two types, 
or thereabouts, small 
form patented by M. 


Up to one horse-power 
rotary engines, of a 
Popp, are used; into 

the details of these it is not necessary to en 

ter here. They start very readily, are easily 
governed, are provided with capital auto 
matic lubricators worked by compressed air, 
run ata very high speed, and are altogether 
very convenient. They use the air with lit- 
tle or no expansion, without previous heat- 
ing, and 
economy in use of air. 

The motors, up to double- 
cylinder engines 12 inches by 14 inches, 


have, of course, no pretense to 


larger sized 


which is the largest size used, are simply or- 
dinary Davey-Paxman steam engines, em 
ployed for air absolutely without any altera 
tion or modification, These engines have, in 
most cases, automatic cut off gear controlled 
by the governor, and can, therefore, easily 
work ratio of 
expansion for the not very high available 


with the largest economical 


initial pressure. I believe that in every case 
heaters are provided for these engines, al 
though in some instances, where both power 
and refrigeration are required, they are used 
sparingly or not at all, in order to take ad 
vantage of the cooling due to expansion, 

Mr. Kennedy tested the efticiency of this 
means of transmission, and found that about 
50-per cent. of the power of the main engine 
could be delivered as work. This, he thinks, 
could be exceeded by simple means, so that 





the efficiency would be 67 per cent. 
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Captain William R. Jones. 


In the death of William R. Jones, the 
country loses one of the most prominent men 
connected with its steel industries—a man 
whose knowledge of the manufacuure of steel 
was of that practical character that makes it 
positive and certain. At the time of his 
death he was only 50 years old, and hence 
had the prospect of many years of useful 
ness before him. His death, which occurred 
Saturday, September 28, was the direct result 
of an accident at the Edgar Thompson Steel 
Works at Pittsburgh, of which works he was 
manager. 

Captain Jones had very limited educational 
advantages, being apprenticed to the Crane 
Iron Co. at the early age of 10, and at the 
of 14 he was receiving journeyman’s 
wages as machinist. Drifting about to 
various places, he was at Chattanooga, Tenn., 
at the breaking out of the war, from which 
place North and enlisted in the 
Union army, coming out at the close of the 
war with the rank of Captain. 

He was with the Cambria Iron Company at 
Johnstown, Pa., for eight or nine years after 
the conclusion of the war, and in 18738 accept- 
ed a position with the Edgar Thompson Steel 
Company, of which company he was soon 
made general manager, receiving probably 
the largest salary ever paid a practical steel 
maker, beside a large sum in the way of 
royalties, It is said that from his income he 
gave to different chariiies, unostentatiously, 
more than ten thousand dollars a year. 

The life of Captain Jones is an excellent 
example for young men to consider, Start- 
ing at the foot of the ladder, without the ad- 
vantages of an education, he worked his way 
to the topmost round in his chosen vocation, 
at the same time securing the highest respect 
of the community in which helived. Such 
for themselves, and 


age 


a 


he went 


men achieve 
make the world bevter. 


success 


——__—__ ~q@peo—_—_—_—_— 
Lester J. Pease, a well-known business 
machinist, of Worcester, Mass., died in that 
city September 25th. Mr. Pease was born 
in Buffalo, N. Y., in 18438, and, with a lim 
ited education, worked his way up to a posi- 
tion of prominence in the manufacturing 
business of Worcester. 


oe 


LETTERS FROM PRACTICAL MEN. 


Test Bars in Foundry Practice, 
Editor American Machinist : 

The form of test bar shown in the annexed 
figure seems bettcr than any I have seen 
illustrated. The pattern is made 1" square 
by about 14” long, with two Ys projecting as 
shown. These Ys are 124" from center to 
eenter, and it matters not how much the pat- 
tern is rapped in the sand, the Ys in the 
mould will remain 124" from center to center 
also; to determine whether the shrinkage is 
more or less than standard, it is only neces- 
sary to measure the castings from Y to VY 
with a foot-rule when cold. These same Ys 
serve as knife edges on the testing machine, 
and the ‘‘ tit” on the opposite side entering a 
center of the screw makes the most simple 
arrangement to insure the pressures being 
applied correctly. It seems to simplify the 


whole business, and the bar is in no way 
weakened by the action of the screw. 
J. E. S. 


Melting Iron in Small Quantities, 
Editor American Machinist : 

George B. Grant wants to know how to 
melt iron in small quantities, 

The smallest avd simplest cupola that I 
ever heard of is a ladle that will hold about 
150 pounds of iron. Daub it about 14 inches 
thick with loam or fire-clay; get a piece of 
pipe about two feet long, and one foot di- 
ameter, anc daub it the same as ladle. 

Dry both ladle and pipe thoroughly, and 
set the ladle with the carrying handle on so 
it will not tip over, then set the pipe top of 
ladle, leaving a hole to insert the blast pipe, 
with an opening 1} inch or 14 inch. 

For melting, coke is best in small sizes, 
but anthracite coal will answer. The iron 
should also be in small pieces, so it will melt 


easier, 


With a rigging of this sort 75 or 80 pounds 
of iron can be melted in a short time, and 
with a moderate blast. 

When the iron is melted push the pipe one 


casting. I have done this frequently in Scot- 
land, back in the years 1833 and 1834. 
WiLiiAM H. THOMPSON. 
Rock Island, Il. 


Chimney Draught, 
Editor American Machinist : 
In your reply to your correspondent, W. H. 
J., you siate that *‘ draught in achimney be- 


fore the fires are started is caused by air in 
chimney having a higher temperature than 
the outer air.” 

I beg to say that my experience would lead 





arrett 
Mass. 





L.8.St 
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me to take a different view, as I know it is 
quite possible for an upward draught to 
exist in a chimney whilst the internal air is 
at same, or even a colder temperature than 
the outer air, and I account for it by the 
velocity of air passing horizontally over top 
of the chimney tending to produce by induc- 
tion a partial vacuum in the chimney, there 
by causing an upward draught. G. H. E. 
St. John, N. B., Canada. 


Air Consumption per Pound of Fuel, 
Editor American Machinist : 

It is so usually understood from frequent 
statements, especially derived from Professor 
Rankine, that with an ordinary chimney 
draught the amount of air passing througha 
furnace amounts to about 24 pounds per 
pound of coal consumed ; this being about 
double the theoretical minimum. Of course 
it is a simple matter for a chemist to ascer- 
tain the composition of the gaseous products 
of a furnace. Gases are thus collected for 
analysis in bottles—often by means of a con- 
certina bellows, and then analyzed. 

Now this 24 pourds of airis found to be 
the amount used, because the furnace gas 
analysis shows that there are present 12 
pounds of free air as wellas the 13 pounds of 
mixed gases, resulting from the 12 pounds of 
air, which has been usefully employed in 
burning the one pound of fuel. 

My faith in the talismanic 24 pounds of air 





side, skim the ladle, and make your little | 
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but will assume its existence as if a proved 
fact, and ask how is it possible to expose a 
brick wall of perfectly dried bricks to two 
mixtures of gases at different pressures, 
without the passage of the one mixture to 
another? A chimney draught may be equiv- 
alent to only a small difference of press- 
ure, nevertheless we have to face this fact, 
that air at 15 pounds pressure per square 
inch is pressing on one side of a casing of 
brick within which is furnace gas at perhaps 
14 pounds 15 ounces. In fact, the outer gas 
has an inward tendency of probably 1 ounce 


per square inch, with a draught of a 200 
feet chimney. 
In Lancashire boilers, with which I am 


most familiar, an ordinary size, as 84 inches 
diameter, set by itself will expose along its 










ASUGl ORS AFO_CT 


MICROMETER CALIPER. 


side walls alone nearly 300 square feet of 
porous brick-work, through which the outer 
atmosphere is tending to pour in—is pouring 
in, in fact, all day long. 

By so doing it is reducing the whole flue 
temperature, and leading, also, to the belief 
that the coal is obliged to have more air than 
really it does have, and I believe this has had 
a bad effect in checking improvements, and 
therefore I point it out. 

In conversation to-day with a manufacturer 
of fans, the subject came up, and I ventured 
to ask, had he found brick-work to be porous, 
and was not a little surprised to find that he 
had done so ina degree far more marked 
than I had anticipated. He said that they 
had sometimes been complained to, that these 
fans did not give the results they should in 
cupola work, and on investigation they had 
found that the blast pipe from fan to cupola 
was for part of its length a brick-work cul- 
vert, through which much air, and pressure, 
got away. He was very certain that brick- 
work was exceedingly permeable to air, and 
asked me what should be done with brick 
work. My advice given to steam boiler users 
has already been to give the bricks a thorough 
soaking with coal tar, the last coat to be 
made a little thicker by an admixvure of 
pitch. This should stop all pores, and pre- 
vent air from being drawn in. 

If by doing this the chimney is relieved of 
the duty of passing 30 or 40 per cent. more 








Pattern for Test Bar 
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has now commenced to give way, and I need 
hardly say that I have ex) erienced a shock, 
not because I have based any calculations 
upon what now seems doubtful, but simply 
because of the failure of so respectable a 
standard engineering belief. Figures based 
on the smoke analysis, and temperature 
at the chimney base, will still be equally 
trustworthy as of old, nor do I doubt the ac- 
curacy of the chemist’s analysis. My cause 
for doubt arises from the porosity of brick- 
work. We all know that bricks, when dry, 
will absorb large quantities of water; a full 
grown English brick will absorb—am I right 
here ?—about a pint of water. Anyhow, itis 
somewhere about this, and proves a brick to 
be exceedingly porous. So porous a sub- 
stance cannot fail to be very pervious to air 
or other gas, Just here I will not dwell on 





the property of gases known as diffusion, 


12'¢ 


in Foundry Practice 
Bars. 


gases than it need do, it stands to reason, that 
the temperature within it must be much high- 
er, and by so much the draught will be im- 
proved, and avy improvement in the draught 
would, if properly utilized, as a reason for 
shortening the grate, be made to secure better 
combustion, and with still less air. The fire 
temperature would be higher. and the per- 
centage of rejected heat lower, and evapora- 
tion would be greater per pound of fuel. 

As bearing upon the subject, an experi- 
ment has been recently reported by Mr. 
Longridge, Manchester, wherein, being dissat- 
isfied with his boiler results, a steam user al- 
lowed Mr. Longridge to make tests. First 
under ordinary conditions a pair of Lanca- 
shire boilers were shown to pass 20.7 pounds 
of air for each pound of coal. The damper 
next the chimney was kept open, and the 





fairly thin. Theair consumed was, as above 
stated, 20.7 pounds per pound of coal. 

On the second test the chimney damper 
was kept much less open, and the fires from 
9 to 10 inches thick, and the gas analysis 
showed that only 14.8 pounds of air was pass- 
ed through per pound of fuel, and, asa proof 
of the correctness of the practice, the evapo- 
ration of water per pound of fuel was thereby 
increased from 9.9 to 10.91 equivalent evapo- 
ration from and at 212°, an increased effi- 
ciency of 11 per cent. on the total plant of 
boilers and feed heaters, the results showing 
that while of course the furnace temperature 
would be higher, the boiler heating surface 
was able to reduce the gases to 648° in place 
of, as formerly, to 700°, and the further reduc- 
tion by the economizer was to 390° instead of 
to 450°, the smaller volume of gases passing 
over the heating surface being longer exposed 
to the cooling influence of the plates. This 
test by an engineer of Mr. Longridge’s stand- 
ing is very satisfactory, as proving the neces- 
sity of the thick fires, which | have frequently 
advocated in the AMERICAN MACHINIST, and 
bears out the advisability of preventing air 
passing through the porous brick-work of 
boiler settings. 

Mr. Longridge states that if the grates were 
now to be shortened, and the draught again 
put to the full power, the fuel being, pérforce 
of shorter grates, obliged to be kept upto 10 
inches thick on the grates, the same good re- 
sults would follow. This would be so, if the 
leakage of air could be stopped, for it cannot 
be overlooked, that, with the better draught, 
there is the increased liability of air leakage. 
Where boilers are set in brick-work, air draws 
in at every chance opening, and in setting 
a boiler it ought not merely to rest on the 
front wall, brick to iron, but an elastic rope 
of asbestos should interpose, on which the 
boiler can slide as it expands and contracts, 
and so keep an air-tight joint. 

Certain I am that the air-tighteners of 
boiler flues of brick-work come second in 
importance only to that of ‘‘ vacuum” pipes 
about a steam engine condenser, concerning 
the great importance of painting or tarring, to 
which I have previously drawn attention. It 
is only lately that the porosity of brick-work, 
apart from actual cracks and mortar joints, 
has appeared to me so important as I now 
believe it to be. W. H. Booru. 

London, Eng. 
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Improved Micrometer Caliper. 


With this we present some improvements 
in micrometer caliper construction, recently 
introduced by L. S. Starrett, Athol, Mass. 

The small knurled projection at the end of 
the spindle for revolving the screw rapidly, 
we have already explained, the present im- 
provements consisting of an arrangement for 
keeping an even and smooth friction on the 
screw, and for locking it firmly in any posi- 
tion when desired. 

The device for the first mentioned purpose 
is a close-fitting compensating nut, which is 
screwed into the outer end of the barrel, and 
constitutes a thimble, a shoulder on which 
comes solid against the end of the barrel. 
The inner end of this bushing is split, and a 
small section at each side sprung slightly in- 
wards, and ina minute degree shortened in 
relation to the solid portion of the nut; and 
as the threaded ends of these sections bear 
upon the screw, they cause a smooth, uniform 
friction, and at the same time tend to draw the 
screw back, thus automatically taking up 
any lost motion which might result from 
wear. This obviates the necessity for split- 
ting the barrel, and admits of more complete 
protection of the screw from dust and dirt. 

The locking device is applied at the inner 
end of the barrel, and consists of thimble or 
nut screwed into place, and provided with a 
knurled collar or flange by which it can be 
screwed down onto a split bushing below, 
the end of this bushing being tapered, and 
the thimble fitted over it, so that when the 
latter is screwed in, the split bushing is closed 
firmly upon the spindle, locking it in position 
and making the caliper practically a solid 
gauge. The bushing can also be slightly 
closed when it is desired to make the fit of 


fires worked with this good draught, and! the spindle a little closer, either to compensate 
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for wear or for any other purpose. The outer 
end of the bow and the spindle are made of 
the same size, to admit of calipering close up 
to a shoulder or short projections. The cut 
is full size. 
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Endless Belt Three-Spindle Drill. 


The accompanying illustration is of a new 
endless belt three-spindle drill, recently 
brought out by The Dwight Slate Machine 
Co., Har:ford, Conn., which is intended to 
meet the needs of manufacturers whose work 
is of such a character as to render it desirable 
to have a machine with a movable table, 
operated by the hand or by pressure of the 
foot, rather than their standard line of sensi- 
tive drills. 

The arrangement of the table is similar to 
that formerly used on drills of this class, 
being adjustable vertically on the column, 
counterbalanced by the weight shown, and 
having a stop for gauging the depth of drill- 
ing, facing or counterboring. 

The method of driving the spindles is 
new and original with Mr. Slate. A single 
endless belt passes up from the pulley be- 
low, over idlers and around the pulleys, 
which are on each spindle, other pulleys 
being placed in the rear of the spindles, which 
run on studs that are movable, to adjust the 
tension of the belt. In this way itis not only 
possible to keep the tension just right at all 
times, but the belt may be without a lacing, 
so that it runs much more smoothly than it 
otherwise would. The driving pulleys have 
their bearings on sleeves, which are sup- 
ported rigidly in the frame of the machine, 
so that the pull of the belt in no way affects 
the spindles, either to pull them out of line 
or cause lateral wear. The belt used on the 
machine is 18 feet long, and it is in contact 
with from one-half to two-thirds of the cir- 
cumference of the spindle pulleys, thus 
giving ample driving power with the mini- 
mum belt tension. 

The capacity of the machine shown is for 
holes from 0 to 3’ diameter. The spindles 
are of steel 14° diameter, the holes in them 
being for the No. 2 Morse taper shank. 
They are 64" apart from center to center, and 
will drill in the center of a 16” circle. Great- 
est distance from top of table to spindle, 20’. 
Weight of machine, 650 pounds. The Slate 
Co. expect soon to bring out two other drills 
of the same general design, but having four 
and six spindles. 
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Force, Motion and Work. 
By PEpRo. 
THIRD PAPER, 


ROTARY MOTION, 


When a body moves in a curved path, 
which is endless, by ‘‘ returning to itself,” 
like that of a circle, or an ellipse, it is said to 
rotate or revolve. 

When the path is a circle, then the indefi- 
nite line passing through its center, at right 
angles to the plane of the circle, is called the 
aris of the revolving body. The plane of 
the circle in which the body revolves is called 
the plane of rotation, or the plane of revolu- 
tion, 

Rotation and are commonly 
used as synonymous terms, but some writers 
make a distinction between them. <A body is 
said to rotate when its axis passes through 
its center of gravity, like that of a pulley, or 
a fly-wheel. 


re volu tio n 


A body revolves, when its axis 
is some distance from its center of gravity, 
like the balls of a common engine governor. 
The wheels under the end of a_ turn-table 
rotate on their own axle, and revolve about 
the center of the turn-table. It is the rota- 
tion of the earth which causes day and night, 
and its revolution about the sun produces 
the seasons. Rotary motion involves the 
MEASUREMENT OF ANGLES. 

Angles are measured in two ways; first, 
by the length of the arc included between 
the sides of the angle, and struck from the 
apex as a center, with a unit radius, as one 
inch, one foot, or whatever the unit of meas- 
ure may Thus, in Fig. 3, lt D E 
and C F’ be any two lines intersecting each 
other at O,and A BD Ca circle struck from 


be. 


O as a center, with one inch radius. The 


part of the circumference of this circle which 
lies between the two lines, as A B or C D, is 
a measure of the angle A O B or CO D, so 
that by measuring this arc A B, we know the 
value of the angle. 
we would call it a one-inch angle. 
angle has an are 24” long, ete. 


If A Bis one inch long, 
A 23 
In the same 








TUREE-SPINDLE DRILL. 


manner the arc A C isa measure of the angle 
AOC. 

The arc A B, whose radius is unity, may, 
by analogy with specific weight, specific 
gravity, specitic heat etc., be called the spe- 
cific are, to distinguish it from an arc, as Z F, 
described with any other radius than unity, 

The length of arcs included by the same, 
or equal angles, and having different radii, 
are proportional to their radii. Thus, in 
Fig. 8, arc A B: arc EF F:: radius O A: ra- 
dius 0 EZ; hence EF X OA=ABXOE. 

Now if A Bis the specific arc, then its ra- 
dius O A is unity, and we have 

ae ete E F = specific arc x 0 E. 

Rule 4. Ifthe specific arc is known, we 
can find the length of any other arc by mu/ti- 
plying the radius of that arc by the specific are. 

Dividing both members of equation 4 by 
O E, we have 

specific are = EF 
, OER 
Given any arc and its 


Rule 5. radius en- 


F 





Ps tee 





7 


7 (pi), and it simply means that the circum- around the entire circle, that is, when it has 
ference of a circle is 3.1416 times as long as arrived at the point from which it started, it 


twice its radius or its diameter. 


The second method of measuring angles is| turn. 


by degrees. 


revolution or one 
Hence, if we divide theangle A O B 


is said to have made one 


That is, the circle is divided into. or the angular velocity by the angle of one 


360 equal parts, and ove of these parts is fvrn (27 or 860°) we obtain the angular veloc 
1 : 


called a degree, and is written thus: 2°, 10°, 
etc, 


number of such degrees included be- 


tween the sides of an angle is the 
measure of the angle in degrees. Since 
the length of the specific circumference 
is 27, 
\ specific are } Q7 oth 
01745 - 
{of 1 degree | 360 180 01745 4 
Hence, to find the length of the 


specific arc of any angle, as # O F, 
Fig. 3, when it is given in degrees, we 
have the following : 

Rule 6. Multiply the number of de- 


the specific arc. 
Again, having given the specific arc, 


angle, we have 

Rule 7. 
.01745, or, which the thing, 
multiply by 57.2956, the result will be 
the number of degrees in- the angle. 


is 


same 


etc., and in the second case it is the de 
gree. In trigonometry, angles are 


generally measured in degrees, while in 
mechanics they are often measured by 
the specific arc. The following table is 


some of the angles most 


used, 
Having seen what rotary motion is in 


general, and how angles are measured, | 


we are prepared to determine how to 


measure rotary motion. Here 


grees by 01745, and the product will be | 


ity expressed in a fractional part of a turn 


(two degrees, ten degrees, etc.), and the if the angle O A B is less than 27, and in the 


number of turns if A O Bis greater than 27, 
Thus, if the angular velocity of a body is 
turn in 


then it makes + 27 L of a 


4 
one minute, If the angular velocity is 1007 
then it makes 1007 + 
lutions 


27 50 turns or revo- 
in one minute This is the retary 
velocity. ence we have the expression, 
j Ang. velocity 
Rule 8. Rotary velocity oon 


Or, if the angular velocity is expressed in 
degrees, then, 
Ang. velocity 
360 


Rule 9, Rotary velocity 


As there is no fixed unit of time in use, the 


to find the number of degrees in the | expression *‘ revolutions a minute” is gener 


ally used instead of ‘‘ rotary velocity.” For 


Divide the specific are by | example, we speak of a pulley ora shaft as 


100 
leaves no doubt as to 


This 
revo- 


a minute. 
whether the 100 
lutions are made in one second, one minute or 


making revolutions 


The only difference between this and | one hour, which might be the case if we 
of | should simply say that its retury velocity ts 


the first method is in the wnt 
angular measure. In the first case it is | 100. 
the linear unit, as one inch, one foot, 


The direction of rotary motion is deter- 


' mined by a line which is tangent to the circle 
of rotation at the point where its direction is 


a comparison of the two methods by | 
commonly | 
| point A, 


| 


| 
} 
| 
| 
| 


desired. For example, in Fig. 4, when the 


body is at A, the direction of its motion is in 
the line A C, which is tangent to the circle at 
A or perpendicular to the radius O A. That 
is, if the body should cease to revolve at the 
it would then, if perfectly free, 
move along the line A (, like a belt moving 
from a pulley, or a drop of water flying from 


a grindstone. In case of the belt, its linear 


we | velocity is the same as the circular velocity of 


meet with three kinds of velocities, viz.,| the circle whose radius is equal to the radius 


circular velocity, angular velocity, 
rotary velocity. In Fig. 4, let O be 


center or axis about 


Ist Method. ,' 7 nr Wn=Wr= fjr=% 
POIS .5236 .7854 1 0472 1.3090 1 
2d Method 15 30 45 60 rb) 90 


volves, as the balls of a governor or some | velocity 


Om ln 
5708 3 1416 6.2832 


180 


and | of the pulley plus about ,‘y of the thickness 

the | of the belt. 
| ; : : 

which a body re-| on any vehicle or railway car is the same as 


The circular velocity of a wheel 


the of the itself. 
HIence if we know the velocity of 


velocity ear 


fh the car, or belt, and the diameter 
of the wheel, we can find its rotary 
velocity, or number of revolutions 
a minute, by Rule 8. Or, if in 
Rule 8 we substitute for the angular 
its equivalent in terms of circular 


360 


point ona pulley, and suppose it to have velocity 7, and radius of rotation r, from Rule 


moved from A to B, in one minute, along 
the circular arc A B with a uniform speed, 
then will the length of the arc A B be its cir 
cular velocity+, and the motion, when uni- 
form, is determined in the same way as in 
Rules 1 


ception, that the space passed over is meas- 


, 2and 3 (second paper) with this ex- 


ured on the circular are instead of a straight 
line. 
Knowing the length of the arc AB and its 











Divide 
the given are by its radius, he quotient will 
be the specific arc. 

When the specific arc becomes a whole 
circle, its length is 2x3.1416 or 27, the number 
3.1416* being represented by the Greek letter 


which is the measure of the angle ? 





* The following number has been given as being 
nearer to the true value of 7, viz., 

3 1415926535897932384 6264 3383280, 
but the number given above 
most practical purposes 


is near enongh for 





\ / 
. \ 
' () \ 
\ | & A 
: * 
4 O lel E 
? 
/ 
a e 
ae B 
Fig. ; ‘g t ( 
Force, Morion AND WorRK, 
closed by any angle, what is the specific arc radius 0 A, we can find the angle A O B, 


passed through by the point A ina unit of 
time, by Rule5or 7. This angle isthe angu- 
lar velocity, because it is the angle over which 
the radius 0 A passes in the unit of time. 


This angle may be less or greater than 27 or 
360°. 
When the point A, Fig. 4, bas passed 


tSome writers call this the /inear velocity, but we 
prefer * circular velocity,” 
gests the kind of a line or path in 


at once 
which the 


because it sug 


body 


moves, 


5, we have 


Rotary velocity 


ae ere ae — 
Qr 7 
That is, having given the circular velocity, 
to find the rotary velocity : 
Rule 10. Divide the 


the cireumfpe rence of the cirele of rotation is the 


circular ve locity by 
quotient will be the desired result. 

Example. A locomotive runs with a speed 
of 40 miles an hour or 3,520 feet a minute ; 
the diameter of the driving-wheels is 5 feet ; 
how many revolutions a minute do the wheels 
make? The circumference of a 5-foot wheel 
is 15.708 feet ; hence by Rule 10 rotary veloc- 

3,520 


ity — 
. 15.708 


224.4 revolutions a minute. 


eR 


The outcome of the land boom in South- 


ern California has been to sink a good deal 
of the Eastern capital that has been invested 
there, and to leave the country in worse con 
dition, so far as probable future progress is 
There is 
no occasion to pity the speculators who work 


concerned, than before the boom. 


up these booms in real estate; but they con 
trive to rope in a good many honest men, 
who have a little money to invest, and think 
they see their way to getting large returns, 
The genuine settlers are suffering severely 
from high taxes, the assessments having been 


made on the basis of an artificial value, 
about four times the real value to-day. It 
is the bona-fide settlers—men who have 


bought land to use, or have established busi 


ness there—who are to be pitied. It is a good 


thing that the speculators lose by their 
operations. No doubt in time men will learn 
to let these land booms alone, and to let 


the towns alone in which they are being 
worked, 








AMERICAN 





MACHINIST 


[Ocroser 10, 1889 











To prevent delays all Communications 
should be addressed to the Company. 
PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co. 


96 Fulton Street, New York, 
MILLER, Pres't and Bus. Manager. 
Moore, and See’y. 
a nition iil Mech. 
J. A. M 
FRED —s ma Associates. 


Horace B. 
Lycuraus B Treas. 


F. F Engineer. 


Special Announcements. 

Ce Positively we will neither publish anything in 
our reading columns Jor pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do 80 as Sully as they 


choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 


order to insure atten- 


and address, not for 


Ger° Every correspondent, in 
tion, should give his full name 
publication, but as a guarantee of good faith. 

Ce" We are not engaged in procuring patent rights, 
or in selling machinery, nor have 
to advance, or hobby to ride. 

ger 


we any pet scheme 
We invite correspondence 
drastismen, 
specially interested in the occupations 


Srom practical ma- 
and all those 
we 


chinists, engineers, inventors, 
represent, 
on subjects pertaining to machinery. 

Cer Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. Date on 
wrapper denotes week with which subscription expires. 

Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada, and Mexico. 
$3.50 a year to Other Countries, postage prepaid. 

Advertising 
per line, each insertion. 
” 50c. a line. 


Transient, 35c. 
* Business Specials, 


The American News Company, 
Publishers’ Agents, New York. 

The International News Company, 
11 Bouverte Street, Fleet Street, Lonpon, Ena., 
will receive subscriptions for the AMERICAN MACHIN- 
Ist, at 14/7 per annum, postage paid. 

DEALERS SUPPLIED BY 

The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
‘he Brooklyn News Company, Brooklyn, N. Y 
The Buffalo News Co., Buffalo, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich 
The International News Company, New York, N. Y 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y 
The Newark News Company, Newark, N. J. 
The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La 
The New York News Company, New York, N. Y 
The Northern News Company, Troy, N. Y. 
The Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St, Louis News Company, St. Louis, Mo. 
The Toronto News Co , Toronto, Ontario, Canada. 
The Toronto News Co., Clifton, —— A ‘anada. 
The Union News C ompany, New York, 
The Washington News Company, W a DC 
The Western News Company, Chicago, Ill 








The Williamsburgh News Co., Brooklyn, E. D., N. Y 
NEW YORK, OCTOBER 10, 1889. 
CONTEN 
PAGE 
Universal Milling Machine. a ae 1 
To Apprentices. By 8S. Bolland 5 oe 
Practical Drawing. By J. G. A. Meyer ree 
The Higley Metal Sawing Machine aes 3 
It is Still Going the Rounds...... Saeetea 


Involute Teeth for Skew-Bevel Gears. By George 


B. Grant 


c= 


Experiments Upon the Transmission of Power 


by Compressed Air in Paris... ct » 


‘aptain William R. Jones,..... t 


Letters from Practical Men: Test Bars in Foun- 
dry Practice. By J. E. S.—Melting Iron in 
Small Quantities. By William H. Thompson 
—Chimney Draught. By G. H. E.—Air Con- 
sumption per Pound of Fuel. By W. H. 
Booth “hy : pea : _ «= 

Improved Micrometer Caliper. 6, 7 

Endless Belt Three-Spindle Drill... 7 

Force, Motion and Work. By Pedro 7 

The Responsibility , ie ate N 

Literary Notes. . ‘ 8 

Questions and Answers : : 8,9 

Manufactures.. BLES 5 9 

Machinists’ Supplies and Lron. : 10 





The Responsibility. 

Railroad officials have found by experience 
that in the first few moments following a dis- 
astrous accident, the employes of the road 
are liable to make statements to newspaper 
meu, and others, which make things some- 
what awkward for the road when the official 
takes place. The statements 
may be true enough, and, indeed, usually 
are true, but they often cause 
facts to be brought to light which might not 
otherwise be proven. This has led the 
closing of every employe’s mouth the mo- 
ment an accident occurs, making it very diffi- 
cult to judge as to just what causes have led 
to an accident until the official investigation 
takes place, and no doubt adding considera- 
bly to the difficulty even then. 

But, notwithstanding this, it seems at this 
time to be reasonably certain that the engi- 
neer of the forward section of the St. Louis 
express, which was wrecked on the New 
York Central road on the night of September 
27th, made a mistake of judgment by con- 
tinuing to run with a partially disabled en- 
gine, knowing that the moment he com- 
menced to lose time the second section would, 
in all probability, commence to reduce the 
ten minutes headway upon which the safety 
of both trains depended. He should have 
either stopped at once and let a flagman go 
back, or kept on at the best rate possible 
after signaling for a brakeman to be dropped 
off the rear of the train while running to flag 
the second section. It seems probable that 
the occurrence of the accident to his engine, 
and the problems suddenly presented by it, 
caused him to forget the second section en- 


investigation 
essentially 


to 


tirely—a thing which it is, of course, easy 
enough to say he should not have done un- 
der any circumstances, but which at the 


same time it must be conceded most any one 
would have been liable to do, and for which 
there is, therefore, some excuse at least. 

The statement of the engineer of the sec- 
ond section, that the brakes refused to work, 


must, we think, be taken with a grain of 
salt. When there is anything wrong with 


the automatic brake, it is immediately ap- 
plied to the wheels, the train stops and _per- 
force remains stopped until the defect is 
remedied. The fact that automatic brakes 
are not applied to the wheels of a train is al- 
most positive evidence that nothing is wrong 
with them, for they cannot be held off the 
wheels unless in working order. Therefore 
we say that itis altogether probable that if 
the engineer opened the brake- the 
brakes were applied. In the excivement 
which might naturally result from seeing the 
lights of a train too close ahead to prevent a 
collision, it is very possible that he failed to 
apply the brake, or, having applied it, thought 
it did not retard the motion of the train, 
had failed to work. 

The safety of railroad trains must always 
-|depend to a great extent upon the 
judgment of the trainmen, and more par- 
ticularly upon the judgment of the engineer; 
and, this being the case, it is likely that there 
will always be liability of accidents, 
for no man’s judgment is, or ever will be, 
infallible. Errors of judgment will always 
occur, and the best precaution which can be 
taken against them is to so arrange things 
that when they occur they shall be attended 
with the least possible danger to life. 

We know of only one thing which would 


valve 


and 


good 


some 


have certainly prevented this accident, and 
that is the block system of signals. If that 


system had been in use on the Central road 
the partial disabling of the engine, with the 
attendant error of judgment, would have de- 
layed the trains, but they could not have come 
together. In view of the fact that the block 
system has been in use on the Pennsylvania 
road for some time, and is regularly employ- 
ed in England, can the management of a 
road doing the amount of business done by 
the Central be held blameless when acci- 
dents occur, as a result principally of its fail- 
ure to adopt an improvement so thoroughly 
proven to be an efficient preventive of such 
accidents? It is not to be forgotten that this 
road was the last one of any prominence to 
adopt the automatic brake, and finally adopt- 


, ed it only because practically forced to do so, 





Will it now refuse to adopt the life-saving 
block system until forced to adopt it? It is 
almost as certain as anything can be, that the 
lives of the persons killed in this wreck would 
have been saved had the block system been 
It is equally certain that the road is, 
and has been for a long time, abundantly 
able to have that system. These being the 
facts, we cannot see how there can be much 
difficulty in fixing the moral responsibility 
for the accident and its consequences, how- 
ever it may be with the legal responsibility. 
——_- > __—__ 

A few years ago there was considerable 
argument in favor of largely increasing the 
weight of machine tools, but little seems to 
have come of this argument. It is safe to 
say that pine out of ten machine tools on the 
market to-day are lighter than they should 
be for the best economy, but builders will go 
on building light, weak tools, because they 
will sell. When it comes to putting fifty 
dollars more stock in a lathe, for example, 
the question of getting paid for the extra 
stock is, in these times of close competition, 
a very important one. When purchasers are 
willing to pay for heavy tools they will find 
builders willing to make them. But the 
demand must precede the supply. When it 
comes to getting hard work out of a machine 
tool, ten per cent. extra cost does not amount 
to much, but when it is a question of selling 
a tool that costs ten per cent. more than an 
another, it is uphill business. The manu- 
facturers of machine tools must look at the 
commercial side of the matter, to the exclu- 
sion of other considerations. 

A bright manufacturer of machine tools 
in England said, not long since, to the writer, 
‘*You in America are neither better nor 
worse than we are in regard to strength of 
machine tools, except that I believe that just 
now we are moving faster in the direction of 
greater strength than you are.” We cannot 
quote him literally, further, but his argu- 
ment was to the effect that metal is removed 
slowly, in machine processes, mainly from 
the fact that machine tools lack ‘‘ backbone.” 
And looking at the matter fairly, he was 


in use. 


right. His idea—and it is good—was that 
such tools should be made two or three 


times as heavy as at present, and that by such 
construction it would often be possible to 
double the speed with which work could be 
machined. 


es — 

A very pleasant custom has grown up in 
regard to the new naval vessels, which are 
named in honor of various cities of the 
Union, in accordance with which some valu- 
able gift is presented to the vessel by the peo- 
ple of the city so honored. 

Philadelphia proposed to give to the cruiser 
bearing her name a fine library, but it is 
now announced that this will probably be 
changed toa magnificent silver service, to be 
used, of course, by the officers exclusively. 
The reasons given for this are that the Gov- 
ernment always furnishes a library suitable 
for the officers; that there is no room in the 
men’s quarters for a library, and if placed in 
the officer's quarters naval propriety would 
make the men. It strikes 
us that there isa degree of snobbishness re- 
vealed by this incident which is altogether 
out of place in this country. It has been 
borrowed from the Old World, and _ had bet- 
ter be returned at once. It is founded en- 
tirely upon the Old World notion—that some 
men are made of a quality of clay altogether 
superior to that of which other men are made, 
and that it is scarcely worth while to try to 
improve the inferior grade. 

It seems to us that it would bea pretty 
good thing to try to attract to the service of 
our new navy a class of men who would ap- 
preciate books, and that room should be 
afforded in which to keep them, even if the 
amount of space devoted to the officers be 
curtailed somewhat. There is a good deal 
of nonsense about this naval propriety busi- 
ness, as well as regarding the matter of com- 
missioned and non-commissioned officers in 
the army, which has been borrowed from the 
armies and navies of the Old World, and 
which is entirely at variance with the Ameri- 
can idea that one man is as good as another, 
so long as he behaves himself as well. 

The quicker we get rid of it, the better. 


it inaccessible to 





The Site Committee of the World’s Fair 
has shown wisdom in concluding, in obedi- 
ence to the expressed will of the people, to 
abandon the chimerical idea of erecting ex- 
hibition buildings in Central Park. Now, if 
they would abandon the idea they have of 
fencing off part of the Park grounds for 
refreshment booths and a recreation annex to 
the fair grounds, their exhibition of wisdom 
in respect to the use of Central Park would 
be complete. The people should not be 
fenced out of a single foot of ground for 
what is, after all, a business enterprise. <A 
small surrender now will establish the prece- 
dent of unlimited surrenders hereafter. 


> a 
Literary Notes. 
STEAM ENGINE DESIGN. For the use of Mechan 


ical Engineers, Students, and Draftsmen. 
M. Whitham, Professor of Engineering, 
Industrial University; Late 
U. 8S. Navy. 


By Jay 
Arkansas 
Assistant-Engineer 


Designers of sieam engines will find this to 
be a very valuable work. It treats of the ap- 
plication of the principles of mechanics to the 
design of the parts of a steam engine of any 
type, or for any duty. The book is written 
in aclear, concise style ; the rules for propor- 
tioning the different parts of the engine are 
given in the form of formulas, making the 
book, in this respect, a handy one for refer- 
ence. The higher branches of mathematics 
are avoided as much as is consistent with the 
treatment of the subjects, so that the chapters 
on the valve and reversing steam 
chest, links, eccentrics ; compound and triple 
expansion engines ; theoretical indicator dia- 
grams of a compound engine; crank-effort 
diagrams illustrating the influence of the re- 
ciprocating and rotative parts of an engine ; 
design of the piston rod, crosshead and 
guide ; designs of connecting rods, crank- 
pin, crank-arms, crank, propeller shafts, 
bearings and couplings, condensers and 
pumps, propelling instruments, and the pow- 
ering of vessels, can be understood by any 
one having a knowledge of the elements of 
mathematics, and obtain much information 
of a theoretical and practical character. The 
book contains 210 illustrations, which, on the 
whole, are excellent. The work is published 
by John Wiley & Sons, 15 Astor Place, New 
York. Price $6.00. 


gears ; 


The Northwestern Lumberman has issued 
a special number, under date Sept. 28, giving 
a list of all the lumber operators in the States 
of California, Oregon and Washington, with 
complete details as to their lines of business 
and outfit. It also contains illustrated articles 
showing how lumbering is carried on in these 
States, and much special technical matter. 
The number is fully illustrated, has an artis- 
tic cover, and contains 140 pages of matter. 
Every one connected with lumber business 
will find matter of interest in this special 
number of the 
50 cents. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 


Lumberman. The price is 














(3876) M. M. 8., New Wilmington, Pa., 
writes: Please inform me where I can get a book 
treating on making patterns for skew-bevel gears. 
A.—Some of the underlying principles of forming 
skew-bevel gears are givenin ** Elementary Mech 
anism,”’ by A. W. Stahl and A. T. Woods; also in 
‘**Kinematics,”’ by C. W. MacCord. See AMERICAN 
MaAcuHINist of September 5 and October 10 for 
further information on this subject. 


(377) C. H., ———, writes: Please state 
the correct method of catching threads in a latbe 
with a scale or rule. A.—Any method will 
by which the carriage can be run back an even 
number of inches while the lathe is standing still. 
One way of doing this is to simply lay the scale on 
the lathe bed so that the carriage will pass over it, 
stop the lathe when the edge of the carriage is in a 
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certain place, run back any number of inches, and 
close the nut again; or two chalk marks can be 
made on the bed of the lathe, and the position of 
the carriage gauged by them. 


(878) C. H. A., Schenectady, N. Y., writes: 
Ihave read the article in your paper of July 4, in 
regard to glass triangles, and, as I have experienced 
the difficulties spoken of, I would like to try the 
glass triangles. Can you inform me where I can 
get the La Bastil glass spoken of by Mr. Booth? 
A.—After considerable inquiry here in New York, 
we are unable to say where the glass can be ob 
tained; and dealers here say that it would be un- 
suitable for the purpose, for the reason that it can- 
not be cut. 


(3879) J. W. E., Chillicothe, O., writes: 
Will an upright boiler, with 6 square feet of grate 
area and 12 square feet of heating surface, supply 
an engine 244x3 inches with steam at 60 pounds? 
Number of revolutions 300 per minute. A.—Yes; 
and much of the heat may also be wasted, because 
the grate area is too large for the heating surface. 
2. What will be the correct proportions of the steam 
and exhaust ports? A.—About % of a square inch 
for each steam port, and about 34 of a square inch 
for the exhaust port. 

(380) ‘* Reader,” New Britain, Conn., asks: 
Will you please recommend to me a reliable work 
giving the capacity of lathes, planers, milling ma- 
chines, etc., from which estimates can be made of 
the cost of sewing machines, steam engines and 
other mechanical work? A.—There is no work 
published which gives any information upon these 
points so far as we know, and we do not think, 
from the nature of the case, that a work of that 
kind, which would be reliable or be of much value, 
could be written. Estimates of the cost of such 
work must be made for each case by those familiar 
with such matters. 


(381) E. L. L., Charleston, Ill., asks: Which 
is the most economical, a crank and_ fly-wheel 
pump or an injector, both to take water at 60 de- 
grees and force it through a heater to boiler? A.— 
The injector used simply as a boiler feeder is more 
economical than a pump, because it heats the feed 
water; and the heat not expended as work in 
forcing the water into the boiler is returned to 
the boiler, with the feed water. Economy may 
may not be promoted in using the injector 
in connection with a heater, because the heat given 
to the water in passing through the injector may 
be thrown away; in such cases the injector has a 
low efficiency. 

(882) C. K., Philadelphia, Pa., writes: In 
your article on the Worthington high-duty pumping 
engines, you say (speaking of the compensating 
cylinders): ‘One of the advantages gained by the 
use of these compensating cylinders is that they 
are equally efficient at any speed, which cannot be 
said of the fly-wheel.””, Now, from what I can see, 
the function of these cylinders is to maintain a 
uniform piston speed. Am right? Is not the ob- 
ject of the fly-wheel to store up the momentum of 
the reciprocating parts in order to assist the pistons 
over the dead centers, and not to make up for the 
loss of speed of the piston after cut-off? I was 
always under the impression that one of the objects 
of using steam expansively was to bring the piston 
to rest gradually. Now if the object of the fly- 
wheel is to produce uniform motion, then my 
impression is wrong, as, if the speed of the piston 
is uniform, I should think it would be liable to 
make an objectionable knocking at each end of the 
stroke. If you will just clear me up on this subject 
I shall feel much obliged. A.—The main object of 
a fly-wheel on a direct-acting pumping engine is to 
enable steam to be used with a greater degree of 
expansion than would otherwise be possible, or, in 
other words, to permit a shorter cut-off and lower 
terminal pressure than could be used withoutit. But 
with the fly-wheel and accompanying crank motion 
the piston would gradually reduced 
towards the end of the stroke, even if steam were 
used at full pressure throughout the stroke. There 
is no necessity for a fly-wheel to help the piston of 
a direct-acting pump over the dead centers, because 
there are no dead centers in such a pump until the 
fly-wheel and crank are introduced. In an ordinary 
direct-acting pump the steam is usually cut off 
not much, if any—before the completion of the 
stroke, and there is usually some compression of 
the exhaust. But the cut-off cannot be as early as 
it might be with a fly-wheel or its equivalent, for 
the that, if cut-off occurs too early, the 
steam pressure falls below that required to move 
the column of water, and, the moving parts having 
insufficient momentum to continue the stroke, the 
piston would come to rest before its completion 
The fly-wheel, by storing up energy during the first 
portion of the stroke, and giving it out again 
towards its completion, enables steam to be used 
at the degree of expansion called for by considera- 
tions of economy. The size and weight of a fly- 
wheel are computed usually from the speed at 
which it is to run, the extreme variation of rotative 
speed allowable, and the range of steam pressures 
to be used from the initial to the terminal 
ure. A change in any of these conditions would 
change the weight of the fly-wheel which should be 
used. And, asthe speed of these pumps is not in 
tended to be uniform, but to vary with the varying 
work to be done, the fly-wheel could not always be 
at its maximum efficiency. The efficiency of the 
compensating cylinders is more nearly uniform at 
different speeds. In using the words quoted by 
you from our article, we did not refer to variations 
of speed within the stroke, but to variations of the 
number of strokes within a unit of time, 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 





Gear wheels and g-cutting. Grant, see ady., p. 16. 

Link- Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc., J. B. Roney, Lynn, Mass. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York. Improved 


Hydraulic Jacks and Roller Tube Expanders. 
“The Bulldozer,” a new departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, II. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Duteh sts., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Prestoline & Prestoline Paste, for cleaning & pol 
ishing metals. S. A. Smith, 23S. Canal st., Chicago. 
Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 
Long & Short Hob Taps, Stove Bolt & Bit Brace 


Taps. M’‘f'd by S. W. Card & Co., Mansfield, Mass. 
Iron Planers from 16” to 36’ wide by any length. 


H. C. Pease & Co., Worcester, Mass. 
-atent Attorney. R. G. DuBois, 715 11th st., Wash., 
D. C., procures first-class patents for inventors. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. | See Sept. 12, p.13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13th st., N. Y. Send for des’n. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

The hook on steam engines is being supplanted by 
the Dill disconnecting device made by the ” , 
Dill Machine Company, 726 Girard ave., Phila., Pa. 

“Useful Hints on Steam.” By E. E. Roberts. <A 
book of over 80 pages; mailed on receipt of 20 cents. 
W. Blitz, 107 Liberty st., New York. 


oh Upright Drills a , agpannas b Finely made, 
28’ great capacity, quickly operated, prices low. 
32’’ Send for list of firms using our Drills. J. E. 
36’ Snyder, Worcester, Mass. 


W. H. Hoffman, consulting engineer, 108 Liberty 
st.. room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

25/’ ( * Only Drill Press built on 

32’ *Ko-rekt’ principles, 

37” 1 even if they come from Jersey.” 

42" Gould & Eberhardt, New Ark, N. J. 

Eureka Cotton Machine Belting; a cheap and per- 
fect substitute for leather or rubber belting. Address 
Eureka Fire Hose Company, 18 Barclay st., New 
York, for prices and samples. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages illustrated, 12mo.., 
cloth, $2. Circulars and Catalogue of Books for en 
gineers free. E. & F.N. Spon, 12 Cortlandt st., N.Y 

**How to Work a Patent to Make it Pay,” by an ex- 
perienced and successful inventor. Just published 


100 pages, cloth bound. Price $1.00. Send for 
Circular of Contents. J. F. Davison & Co., 120 


Broadway, New York. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N.J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, ete. Location and Equipment well 
adapted for Heavy Steamship Repairs. 

H. B. Roelker, 22 Cortlandt st., New York, late 
Sup’t Delamater Iron Works, will hereafter manu- 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘* Binders’ for the AMERICAN MACHINIST. TWo 
styles, the ** Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PuB’G Co., 96 Fulton st., New York. 

-atterson, Gottfried & Hunter (Lim.), 146-150 Cen 
tre st., N. Y., carry a complete stock of Brush, Cop- 
per, Celluvert Fibre, Oiled Paper, Hard Rubber, Rod 
& Sheet Brass, Brass, Copper & Lron Wire, Self-Hard 
ening Tool Steel, Set & Cap Screws, Machine Bolts, 
Machine & Wood Screws, Taps & Dies. Files and 
Twist Drills, Blowers & Forges, Machinery, Tools 
& Hardware, Gear Wheels, Wood Pulleys, Shafting, 
Hangers & Belting. General factory supplies, 

‘Practical Drawing.”” By J. G. A. Meyer. The 
above series of articles,now running in theAMERICAN 
MACHINIST, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including October 10, 1889 issue, 87 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN 
Ist PUBLISHING Co., 96 Fulton st., New York. 

** Modern Locomotive Construction.”” By J.G. A. 
Meyer. The above series of articles, now running 
inthe AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world 
Commencing with the June 27, 1885 issue, 101 articles 
have thus far appeared up to and including the 
October 3, 1889 issue. Copies containing these 
articles sent by mail to any part.of the U. 8. or 
Canada, at 5 cents each AMERICAN MACHINIST 
PUBLISHING Co., 96 Fulton st., New York. 


| ‘*How to Remove and Prevent Scale in Steam 
| Boilers at a Cost of Ten Cents a Week,” is the title 


| | of a neat little pamphlet mailed free on application 


to the Pittsburgh Boiler Scale Resolvent Co. The 
Pittsburgh Resolvent has been before the publie for 
five years, and the demand for it is constantly 
growing. Parties who commenced using it five 
years ago are still buyingit. It contains neither 
alkali nor acid. A recent letter from the superin 
tendent of a water-works to the manufacturers says 
it not only keeps the boilers clean, but removed the 
scale that formed while using other compounds. 
The address of the Company is 405 Lewis Building, 
Pittsburgh, Pa. 

















Oscar Ruse is interested in a paper mill to be built 
at Carrollton, Ga. 

It is said there are thirty shipyards in operation in 
the State of Maine. 

The Chicago Bridge and 
large plant at Chicago, Il. 


Iron Co. is building a 


The Milburn Wagon Company, Toledo, Ohio, is 
erecting a building 80x365 feet. 

The Rochester (Pa.) Pottery Works, recently de 
stroyed by fire, will be rebuilt. 

The Georgia Stove Company has been organized 
to manufacture stoves, at Atlanta, Ga. 

The Kentucky Wagon Manufacturing 
will enlarge their works at Louisville, Ky. 


Company 


Garth, Nash & Robinson's planing mill and cotton 
gin, at Bryan, Tex., was recently burned. 

The Dunne Cutlery Company has been organized 
at Portland, Maine, with capital stock $50,000. 

The Goldsboro Steam Furniture Manufacturing 
Company has been organized at Goldsboro, N.C 

The Cameron Tron and Coal Company are build 
ing a machine shop and foundry at Emporium, Pa. 

The Athens (Ga.) Gas Company, in addition to 
adding an electric light plant, will enlarge their gas 
works. 

The Roller Mill Company has been or 
ganized at Mammoth Springs, Ark., to builda flour 
ing mill. 


Crescent 


their 
have a 


P. C. Holmes & Co., Gardiner, Maine, have 
new foundry nearly completed. It will 
capacity of ten tons of castings per day. 

The Abendroth & Root Manufacturing Co., New 
York, are building an additional shop, 175x200 feet, 
at Greenpoint. They have an order for eight boilers 
from Japan. 

F. L. White’s currying shop at Woburn, Mass., 
which has been idle for a number of years, has 
been leased by Mr. Quinn, of Peabody, who will 
manufacture morocco leather. 

The National Screw and Tack Company will 
build a brick manufactory at the corner of Stanton 
and Judson streets, Cleveland, O. The building 
will be 40x120 feet, and four stories high. 


The plans of the Anglo-Pacifie Steel Co., to 
establish steel rokling mills at Vallejo, Cal., have 
been settled, and a site has been secured. The 


plant will cost $1,000,000, and 1,000 men will be em 
ployed. 

Russell & Co., Massillon, Ohio, are building an 
addition to their works, 80x300 feet. The new 
building will have 60 feet clear height, making two 
stories at the side and one at the center. It will be 
equipped with a traveling crane traversing its entire 
length. 

The Eclipse Wind Engine Co., Beloit, Wis., say 
the outlook for future business is remarkably good; 
so good that they will enlarge their shops for the 
fourth time in two years. 
largely in friction pulleys 
transmission. 


Their rush of business is 


and sheaves for rope 


C.M. Lee is building a shoe shop at Athol, Mass 
It will be two stories high, 22 feet wide and 110 feet 
long. It will be used for the manufacture of a new 
kind of children’s known calf.’ 
Mr. Lee already owns three shops in Athol, and em 
ploys 500 hands. 

The Industrial of Easton, Pa., has 
undertaken to raise funds to erect a factory for 
making harness, horse collars, belting and the like, 
under the supervision of H. A. 


shoes, as “ooze 


> 


Association, 


Sage, a practical 


manufacturer. The new factory is to start with 
sixty hands, with capacity for more 
The nail factories of Ironton, O., and Ashland, 


Ky., have under consideration the erection of a 
steel plant at the latter place, of 300 tons capacity 
per day. A grant of ten acres has been offered for 
a site. Three mills, with a total of three 
hundred nail located the two 
places. 

The Richmond Street Motor Company has been 
incorporated at Richmond, Va., with Allen Talbott 
president, and William Simpkin vice-president and 
general manager, to manufacture motors for street 
railways. The capital stock is to be not 
$50,000 nor more than $1,000,000 
will be made at 


over 


machines, are at 


less than 
For the present, 
motors the works of Simpkin & 
Hillyer. 

The works of the Enterprise Hardware Company, 
Allegheny, Pa., owned by W.H. Burt and O. K. 
Gardner, totally destroyed by fire 
recently. The company does a large business in 
the manufacture of such locks 
and keys, sash weights and light castings, and was 
rushed to its full capacity. The works will re 
built at once 


were almost 


“a8 door 


novelties, 


be 





The Pheenix Electric Light and Power Company, 
for supplying electricity for light, heat and power 
purposes in the cities of New York, Brooklyn, and 
other places in the United States, has filed articles 
of incorporation in this State. The capital 
named is $500,000. The incorporators are George 
P. Valentine, C. W. Platt, E. L. Johnson and James 
B. Lathrop, of New York, and James W. Purdy, Jr., 
of Brooklyn. 


There is water-works agitation at Manchester, 
lowa; Fenton, Mich.; New Ulm, Mich.; Grand 


Rapids, Mich.; Bessemer, Ala.; El Paso, Tex.; Fen- 
ton, Mich.; Port Townsend, W. T.; Red Bluff, Cal.; 
Dallas City, IIL; Greenville, Tex.; Murphysboro, 


lll.; Shelbyville, Ill.; Carthage, N. Y.; Stockton, 
Cal.; Burlington, Wis.; Ithaca, Mich.; Valdosta, 
Ga.; Fullerton, Neb.; Troy, <Ala.; Pictou, N. 8.; 


Provincetown, Mass.; Bloomington, Ill.; Kingston, 
N.J.; Waukegan, IL; Wymore, Neb.; Ypsilanti, 
Mich.; Rutherfordton, N. C. 


A Nashville (Tenn.) dispatch Prominent 
Tennessee and Alabama capitalists who have been 
in conference here, have just settled the prelimi- 
nary details of a plan to consolidate all the big 
charcoal and steel furnaces in the two States under 
one company, and begin the manufacture of steel 
rails. The gentlemen interested left last evening 
for Alabama, to effect a temporary organization. 
Their plan embraces the consolidation of the La 
Grange, Etna and Warner Furnace Companies, the 
Roan Iron Company, of Chattanooga, the Wayne 
County Tron Company and other proprietors. 


Says: 


The Plymouth Rolling Mill property in Consho 
hoecken, Pa., was recently sold at sheriff's sale for 
$20,000, to Charles Hunsicker, attorney for Isaac 
Fegely and Fegely, of Pottstown. The 
place was sold on an execution on two mortgages 
aggregating $15,151.05. The Fegely also 
have a claim of about $72,000 against the property, 
which makes its actual cost to them about $87,000. 
The plan includes a fully equipped rolling mill, 
brick office building and eight dwelling houses. 
A portion of the works was erected about four 
years ago, and the whole plant cost, it is said, about 
$150,000. 


Jacob 


Messrs. 


Mr. Arthur R. King, who formerly manufactured 
a line of specialties,including screw punches,tube ex- 
panders, ratchet drills, etc., is now well established 
in his new quarters, at Erie, 11th and 12th streets, Jer 
seyCity. In addition to the business carried on in this 
city, he now has two foundry floors, each 100x50 feet, 
one of which is devoted to bench and other small 
work, while in the other, which is provided with an 
overhead traveling crane, the larger work, includ- 
ing loam moulding, is done. He is working a good 
many heavy castings for outside parties, such as 
beds for air compressors, sections of vacuum pans, 


ete. The Erie Railroad runs close by the foundry 
door. 
T. F. Morrin, Jersey City, N. J.,is doing a good 


business building the boiler illustrated in our issue 
of March 28. At present he is putting four in the 
electric light station on West 24th street and 13th 
avenue, New York. These are perhaps the largest 
boilers in the country, so far as heating surface is 
concerned, Each of these boilers is 30 feet high, 
and 13 feet outside diameter. The inner shell is of 
%4-inch steel, welded, is 48 inches in diameter and 
28 feet high. The heating surface of each boiler is 
6,000 feet, and the grate surface 100 feet. The boil- 
are for a of 200 
pounds, and are to be worked at 150 pounds. Mr. 
Morrin is also putting in other boilers having 5,000 
feet heating surface, for electric lighting, and has 
just put in the second boiler after four years’ day 
and night use of the first. 


ers considered good pressure 


McKeesport, Pa., 
line railroad, 
and 


is to have a manufacturers’ belt 
which will not be over five miles in 
to cost a half million of dollars. 
The line is to be known as the Youghiogheny Con- 
necting Railway Company, and its stockholders are 
prominent McKeesport and Duquesne manufact 
urers. RG. Wood, general manager of the W. 
Dewees Wood Company, is president, and Charles 
H. Read, of this city, vice-president 


length, is 


The abe ve, 


and James S. Kuhn, 8. I. McFarran, of MeKees- 
port, and A. B. Darragh, of Pittsburgh, compose 


the directory of the eompany. The route of the 
line is not made known as yet, but it is to connect 


with the plants of the National Tube Works Com- 


pany, the W. Dewees Wood Company, the 
Monongahela Furnace Company, the Duquesne 
Plate Glass Works, the Duquesne Tube Works 


and the Duquesne Steel Works, besides other manu- 
factories in and about McKeesport.—American Man- 
ufacture r. 


The Philadelphia Press says; The Pennsylvania 
Railroad Company has just ordered the erection of 
a large car repair and machine shop at Wall’s Sta 
tion, on the Pittsburgh branch. The principal 
building at the new repair shops will be a circular 
building, subdivided into eight circles. 
circumference will be about 482 feet, the second 
236. and the third, or court, 100 feet. It will be 
built partly of brick, stone and iron, and the build- 
ing will well lighted. There will 
leading into doorways every few feet apart. 


The outer 


be be tracks 
Be 
sides the car repair shops, a number of other shops 
will be erected, among which are a machine shop 
91 feet 2 inches by 51 feet 2 inches; a blacksmith 
shop, 102 feet by 60 feet: an oil, glass and paint 
shop, 883 feet by 104% feet by 20 feet; a lumber shed, 
128 feet by 50 feet; a planing mill, 125 feet by 70 feet, 
and a boiler shop, 30 feet by 40 feet. These works 
will give employment to over 1,000 men, and those 
who live in the vicinity of Walls will get the pref 
erence. The work is to be completed by Febru- 





ary. 
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Machinists? Supplies and Iron. 


New York, Oct. 5, 1889. 


There is evidence of increased aetivity in iron, but 
it has not yet crystallized into material increase in 


price, although there is evidence of an intention to 
stiffen prices. The market still rules firm at quo- 
tations as below Northern brands, No. 1 X 
Foundry, $17 to $18: No. 2, $16 to $17. Southern 
brands, No. 1, $16.75 to $17.25: No. 2, $16 to $16.50. 
Northern brands, Grey Forge, $15.25. Southern 


brands, $15. 








+ WAN TED 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line Jor each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 

c irst class mac hine | pi itte rm maker wants situation 
Address Pattern Maker, 2,315 Vine st., Phila., Pa. 

Wanted—Position as mech. draftsman by a young 
man with practical exp. Address Box 30, Am. MACH. 

Wanted — Position as mechanical draftsman by a 
young man; passed technical school in) Norway. 
Wages $7. Address K. C., care AMERICAN MACHINIST. 

Wanted—By a practical machinist and experienced 
foreman, a position as superintendent or foreman. 
Address J. L. A., AMERICAN MACHINIST. 

Wanted—Situation by experienced mech. drafts- 
man, familiar with engines, steam yachts, launches 
and miscellaneous work. Box 29, AM. MACHINIST. 

Wanted—A first-class tool maker for brass finish- 
ing shop at Croton Falls, N.Y. Steady job. Best 
references required Address F. N. DuBois, 245 
Ninth ave., New York City. 

Machinists Wanted—Vise hands accustomed to 
first-class work. Steady employm’'t and liberal wages 
guaranteed. Have largely increased our plant and 
need more men. Niles Tool Works. Hamilton, O. 

Wanted—Position as sup’t or foreman by young 
man: has held same for a number of years. Design 
ing and building fine tools, interchangeable work & 
automatic mach’y. W.H.S., 824% Seeley ave , Chicago. 

Wanted—Six good 





boiler makers accustomed to 
fitting up loco. & marine work, Steady work. Rivet 
ers or caulkers not wanted. Apply at Richmond 
Locomotive and Machine Works, Richmond, Va 

A machine foreman. designer and draftsman, 
with experience managing men and shop manutact- 
uring fine tools and interchangeable machinery, 
wishes to correspond ¥ ith parties in need of sucha 
man. Address G. W. AMERICAN MACHINIST. 


Wanted—Mac alls ¥" steam engine mfg. shop 
wishes to put on a full night force of about 100 men 
—first-class men—for lathes, planers, milling ma- 
chines, drills, blacksmiths, tool makers, ete. Can 
secure steady employment and good wages—large- 
ly by piece-work. Will work 12 hours each night 
for 5 nights per week. Address. with references 
as to capacity and character, Box 841, Pittsburgh, Pa. 

We desire to engage the services of two first-class 
men to take charge respectively of our Drill Press 
and Planer Departments. In addition to being 
first-class mechanics, they must be live men and 
readers, who keep themselves posted and abreast 
of the best and foremost ideas of the times. They 
must be able to handle men, and possess that rare 
qualification—executive ability. They will not be 
hampered, being responsible only to the general 
manager. Study yourself well, and ask some dis- 
interested party, in whom you have confidence, if 
they think you can fill the bill, before you apply, 
for we will study you well after you apply. The 
Lodge & Davis Machine Tool Co., Cincinnati, Ohio. 
Wm. Lodge, General Manager. 











1. MISCELLANEOUS WANTS 4 
Advertisements will be inserted under this head at 
85 cents per line, €ach insertion. 








Cheap 2d h’d Lathes & Drills. S. M. York, Clev.,O 

Koopman’s Scales for quick measurements. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, 0. 

New catalogue of engineers’ specialties 
Crescent Mfg. Co., Cleveland, O, 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C, Christensen, 24 State st , N. Y., Consult- 
ing Engineer. Designs of all kinds of Machinery. 

Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 


free. 


for 2c. stamp. A T. Koopman, Chicago. 
D. J. Kelsey, M. E., Designer of Automatic Ma 


31 Insurance Building, New Haven, Conn. 
Planer and Drill Press Chucks. 
The Brightman Machine 


chinery, 
Latest and best 
Expanding Mandrels. 
Company, Cleveland, 0. 
Engineers wanted to send their addresses and re 
ceive free a2 cent book, * Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 
Wanted—Official Gazette of U.S. Patents, from 
January to June inclusive, for the years 1881 and 
Is82. Address Box 31, AMERICAN MACHINIST. 
Wanted—To sell patent, or have manufactured 
on royalty at reasonable figures, Huyett'’s Drawing 
Board, illustrated in AMERICAX MACHINIST, Sept. 15. 
1888. Address Mrs . D. Huyett, Waynesboro, Pa. 
Wanted—To buy sec ond hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 


= Almond Drill Chuck, 


Sold at ail Machinists 
f Supply Stores. 


hoecwst | 
T. R. ALMOND, 
83 & 85 Washington St. 
Brooxtyrn. N. Y 













How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 


Pittsburgh, Pa. 
BRADLEY’S 


POWER HAMMERS 


PThe BESTin the WORLD 
RUN BY BELT. 


over 


1500 


in USE 








2tablished 1882. 





BRADLKY’s 
SELVE HAMMER 





BEAUDKY 8 F 
UPRIGHT HAMMER 


BRADLEY 'S HEATING FORGES 


BRADLEY 


CrRiGHT HAM 






Indispensable in 
all shops to keep 


BRADLEY'S 
CUSHIONED 7 
HAMMERS 5 


and men _ fully 

employed and 

reduce the cost 

BRADLEY S Hak! COAL of production. | 
HEATING FoR« 


BRADLEY & CO.SYRACUSE,N.V 





é 
BRADLEY'S SOPT 
COAL FORGE. 


$3 Murrayst.NEW YORK; 98Sudbury at. BOSTON.MASS 





SCREWS & MACHINERY AT AUCTION. 


The Machinery and Stock of the Hubbel Screw Co., L’t’d, 
will be sold at auction at No. 4 Fletcher Street, New Y ork, on 
Monday, October 14th, at 11 A.M. Machinery consists of Pratt 
«& Whitney Lathe, Cook Nickers and Shavers, Hubbel Screw 
Machines 1: and without Wire Feed, Shafting, Pulleys, &c. 
Stock consists of Machine Screws, assorted Round and Flat 
Head, Knob and Cap Screws, &c. Machinery may be seen at 
above address, and caté logue s obtained from 


JOHN S. LENC’S SON & CO., 
4 Fletcher Street, N. Y. 


a 
mea cy ——— 





THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FO R CATALOGUE. 





CHICACO, ILLS. 


“CRESCENT EXTRA” 


Is now used by many of the largest and most carefully managed shops for all Lathe and 
Planer Tools, Punches, Dies, Taps, Reamers, &c. > ‘ 

This steel is famous for its unitormity and great endurance, and should be specified by Machinists 
and Tvol-makers who want the best stock for their tools. 


CRESCENT STEEL WORKS, 
PITTSBURCH, PA. 


NEW YORK, N. Y 





Saws. Nh 
on trial. 





Drill Presses, Shapers, Band, Circular and Scroll 
Tools and Supplies. 
Catalogue mailed on application. 


Machinists’ 


167 West Second Street, 


OUR SPECIALTIES, 8, (2, 14 and 18 inch Lathes. 


Lathes 


CINCINNATI, O. 








“Star” 
Foot Lathe 
Swings 
9x25 in. 


Screw Cut- 









Scroll Saws, 
Circular 
Saws, Lathe 
Mortisers. 





ree 
of all our 
Machinery. 


tt, 687 Water St., Seneca Falls, N. Y. 








Seneca Falls Mfg. 


Solo EMERY Srokes 
Triple Coated uri jor 
Suan 


HE TANITE CO. 
TROUDSBURG -PA. 
WANTED. 
A live business man to buy one-halr interest in 


General Foundry, Machine and Boiler Shops, located 
ina thriving city of 30,000 inhabitants ; best of rea- 
sons for offering this rs to purchase an in- 
terest in an established trade. ddress 
**MACHINIST BUSINESS,” 


Care of AMERICAN MAcHINisT, 96 Fulton St., 


Nicholson's Patent Erpaing Lathe Mandel 


Set of 8 Mandre Is take Ss 
from 1’ to7 




















N. Y. 









= , WILKES-BARRE, 
W. H, NICHOLSON & C0, vars. 





TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before buy 


ing. Try usand be convinced, 
We also make drawings and blue prints, and give SPECIA 
N TO THE nit 


A Apogee” DESIGNING OF MACHINERY F 
Send for Blue Book giving more iatocination. 


TONES & MACH, 
MECHANICAL ENGINEERS, 
5 W. 4th Street, Cincinnati, O. 


LUSCOMB & COREY, 


NEW BEDFORD, MASS. 
Mfrs. of 


UPRIGHT DRILLS, 


SPECIAL 


Machinery & Tools. 


This machine will drill to the 
center of 16 inches, 

The spindle can be fed by 
either HAND or FOOT, and has a 
vertical movement of 11 inches. 
Also an entirely new 
range ment, 

Cone has four changes and all 
moving parts are balanced and 
capable Me standing high speeds. 
It is very stiff and heavy and is 
made for doing first-class work. 





feed ar- 


“— Send for Catalogue if interested, 















PULTE 
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WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MANF’G CO. 


Be cr E VERY VARIETY 
OF OF 


TAN 


seERREEEEE 


reearsun 4a gonTom 





BOSTON. 





TOBIN 
BRONZE 


Send for Circular. 


_— for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and plates 
Ingot metal for 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 








SAVE YOUR PATTERNS, BY USING 


Fraser's Improved Rapping Fates, 


They are cheaper and better than anything you can make, 
For Descriptive Circular and Price List, 


DONALD FRASER, MILWAUKEE, WIS. 





A. 





184 Washington St., 
SEND FOR CIRCULAR. 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 





Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES. 





OFFICE AND WORK#, 


21 MAIN STREET, 


Fitchburg, Mass. 


13 to 


Send for Catalogue (E.) 


PECKS PAT DROP PRESS. 


BEECHER & PECK, CONN. 


DROP FORGINGS £5. si20 





OR STEE 
BEECHER & PECK, NEW HAVEN CONN. 


MANUFACTURERS, 


Desiring to introduce their goods into the River Platte 
Republics of South America will please address 


M. A. KING, 35 Broadway, N. ¥Y. 
REPRESENTING 


C. F. BURGOS & C0., 


Importers of all classes of Machinery. 
BUENOS AIRES. ARGENTINE REPUBLIC. 








WILLIAM JESSOP & SONS, L’D. 


MANUFACTORY, Chief American Office, 
aoa” | 91 JOHN ST., NEW YORK. 
07S, Se 
c= mete FF 
26|5 2 
"STEEL 2. 
TOOL eo pe 





CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO 


22 Cortlandt St., New York. 
In 


THE 







Writ- 
ing Men- 
tion this 


Paper. 











Betts MACHINE Co., 

GENTLEMEN :—We are very well pleased with the 7-foot 
Boring and Turning Mill, i 
done a great deal of heavy work on it, with the best pos 
sible results. 


9 


BORING «» TURNING MILLS 


MADE BY 


BETTS MACHINE CO., 
WILMINGTON, DEL. 


Pirtspureh, Pa., January 5th, 
WILMINGTON, DEL. 





1889. 


bought last April. We have 


Yours truly, 
THE WESTINGHOUSE ELEcTRIC Co, 


ALBERT Scumip, Sup't of Shops. 


SIZES. 
6, 7, 7-10, 8, 9, 10, 10-16, 12, 14, 14-20 ft. 
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“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


PRICES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONITOR INJECTORS, EVECTORS, &, 


Nathan JfMlanufacturing 6Go., 
92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. 





NEW YORK. 





ESTABLISHED 859. 


s..8 
HOWE BROWN & al Limited Formerly HUSSEY, HOWE & CO., Limited. 
4 “? : PITTSBURGH, PA. 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, I2 Cliff St. Chicago, 17!) La Salle St. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 





FINE ‘TAPS, DIES, REAMERS, ETC. 





LIGHTNING AND CREEN 


RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Sond for Price List 


WILEY & RUSSELL MFG. 


co., GREENFIELD, MASS. 





FLEXIBLE METALLIC FILLET 


” 
¥% For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 











Reo\’s Fores Blast Rotary Blower, 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 






>. = 2 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 
Best Mechanical Construction. 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8, §, TOWNSEND, Gen. Avt. 2 99 Cortland St, 


COOKE & (0., Selling Avts,$ EW vorK. 
In Writing, Please Mention This Paper. 


BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


y) BEAUDRY & (0, 
4 (Formerly of 
i Beaudry’s “Up- 
. right Power 
Hammer.) 
Sole Manufacturera, 
Also Manufac- 
turers of 


Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg 
i», 70 Kilby St., 
:// Boston, 
7°! Mass. 



























PATTERNS called for and CASTINGS delivered 
N. Y. City. 


anywhere in 





— 


lron Foundry of 7. Shriver & Go., 
333 F. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT FAVORABLE PRICES, 





Anevery-day Hand- Book for the Workshop and the Factory. 
A great Labor, Time, and Money Saver for Practical Men. 


VAN CLEVE’S 
Fagiish and American Mechanic 


NOW READY. 





The English and American Mechanic. Comprising a 
collection of over 3,000 Receipts, Rules and Tables de- 
signed for the'use of every Mechanic and Manufacturer. 
By B. Frank Van Cleve. Illustrated, 283 pages, I2mo. 

Price $1.50, by mail, free of postage to any address in the 
World, 

Among the contents of this valuable and useful book are 
Explanation of diagrams for sheet metal work ; Contents 
in gallons of different vessels; eights of Pipes ; ‘Tin- 

lates; Oil Canisters, with the quantity of tin required; 

Jiameters, Circumferences, and Areas of Circles and 
the content of each in gallons at one foot in depth; 
Arithmetic ; Practical Geometry; Mensuration; Slide 
Rule; Steam and the Steam Engine; Belts; Limes, Ce- 
ments, Mortars, and Concretes; Artificers’ Rules and 
Tables for computing the work of Bricklayers, Well 
Diggers, Masons, Carpenters, Joiners, Slaters, Plaster- 
ers, Painters, Glaziers, Pavers, and Plumbers: Sewers, 
Arches and Abutments; Flour Mills, Saw Mills, Wood- 
working Machinery; Water Power; Solders; Fusible 
Compounds; Fluxes for Soldering or Welding; Strength 
of Materials; Weights of Materials; Wheel Gearing : 
Gauging; Alloys and Compositions ; Rare and Valuable 
Receipts for Mechanical Purposes. 

Ce A circular, 4 pages 4to, showing the full table of con 
tents of this important book, will be sent free of postage to 
any one tinany part of the world who will furnish his address 

te Our New Revised Descriptive Catalogue of Practical 
and Scientific Books, 84 pages, 8vo, and our Catalogues of 
Books on_ Steam and the Steam Engine, Mechanics, Machina 
ery, and Dynamical Engineering, and other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage, toany onein any part of the 
world who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A, 


m LECOUNT'S LIGHT STEEL DOG 


EDUCED PRICES OF 
R 7 No. INCH. PRICE. No. INCH. PRICE. 
3 8 ‘ 








1 é.....$ 35 | 2 $1 10 
2 lo. oo | Small Set of 8 5.50 
3 34 nm | «9 26 1 40 
4 ae .60 10 8 150 
5 14 (a oo 2 36 1.70 
6 Ilo 8 | 12 4 190 
7 134. 1.00 Full Set of 12—12.00 


“ AT. ~aweoCou nN, 
SOUTH NORWALK, CONN. 
Western Agent, S.A. SMITH, 23 South Canal St., Chicago, III. 








HALL DUPLEX STEAM PUMPS. 
eo) ile y 


Send for New Catalogue. 


HALL STEAM PUMP CO., tect 
91 Liberty St., New York. a 


FOR SALE AT FACTORY PRICES BY ; - 

Branch Offices, H. Eaton, Chicago, NL; A. Aller, New York; Henry I.Snell, T hila- 
delphia, Pa.; George Worthington Co., Cleveland, Ohio; Hendy M chine W orks, 
San Franciseo, Cal.; J. Baur, Manistee, Mich.; Liddell & Co. Montgomery, Ala.; 
fe TIES Shaw, Kendall & Co., Toledo, Ohio; Wickes Bros., E. Saginaw, Mich., A. Leitelt, 
Pei MM Grand Rapids, Mich.; Sherriff Mach'y Co,, Pittsburgh, Pa.; Flynn & Emrich, Balti- 
* BUFFALO,NY. =5~ more, Md.; Columbus Supply Co., Columbus, O.; Rundle, Spence & Co., Milwaukee, 

" OM Wis.: Bailey & Lebby, Charleston, 8. C.; Walworth Supply Co., Boston, Mass., 

i) Merrill-Stevens Eng. Co., Jacksonville, Fla.; C. 8. Leeds Sup. Co., Minneapolis and 
St. Paul, Minn.; D. Elsinger, Scranton, Pa.; Gaines & Glover Richmond, Va., W. 
A. Wain, Detroit, Mich.; Kennedy & Pierce, Denver, Col; Shellhorn & Rich, Che- 
boygan, Mich.; L. Emory & Co., Bradford, Pa.; Reading Scale and Mach. rf a 
Reading, Pa.; Dugan Bros., Salem, Ore.;. Gardner & Co., Portland, Ore., ani 
Tacoma, Wash.; EK. F. Cooley, Lansing, Mich.; Port Huron Steam F ‘tting ¢ Ou ort 
Huron, Mich.; Hutchinson Mfg. Co., Jackson, Mich.; Ft. Worth Iron Works, Kt. 
Worth, Tex.; W. A. Roosevelt & Co., La Crosse, Wis. 5. ©. Brooks, Eau ¢ laire, 
Wis.; J. B. Simpson, Peoria, IIl.; Haxtun Steam Heater ¢ o., Duluth, Minn., ole- 
man & Co., New Orleans, La.; H.C. Burke Mfg. Co., St. Joseph, Mo; J.J. Howden, 
Muskegon, Mich.; W. Pickett & Co., Warren, Pa.; H. F Spencer, Green Bay Wis. 
Tennessee Range & Mfg. Co., Nashville, Tenn. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
maxes Bavison STEAM Pune Conpany. 


WARRANTED . MADE FOR ALL 
2 te BEST PUMP ®sicariss 








Boiler and 
Pump Combined 





——t ss THE oie 
BUFFALO STEAM PumP Co, 


TURERS OF STEAM PUMPS.) 























PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the > | 


CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER, 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 


Call or write for our new % page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of Al Testimonials, Mailed Free. 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Y. 


FOR IMMEDIATE DELIVERY. 


16-20, 20 & 24 Inch ENGINE LATHES, 
51 Inch BORING & TURNING MILLS, 
14 & 16inch BRASS LATHES, 


—AND 


SCREW MACHINES IN LARGE VARIETY. 


20 in. CLUTCH HEAD MACHINE 
Weight 4,400 Ibs. 


Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


PATENT OILERS, ONNOrs, gg 


FEED CUPS. 
Government Regulation 
iIPOP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 


YJ. E. LONERGAN & COL, "**°*-fgunpeE® N° 


211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 























A TREATISE ON STEAM BOILERS. Espey 


Ning. By Kobert Wilson, Be Knarged fom the PUMPING 
MACHINER 


5th English edition by J.J. Flather, Ph. D., with 
HENRY R. WORTHINGTON, 


the addition of numerous fine illustrations. 12m0, 
NEW YORK, 


ecloth..... ee a ee : $2.50 
PHILADELPHIA CHICAGO 


JOHN WILEY & SONS, NEW YORK 
ST PAUL SAN FRANCISCO 


Prepaid by Mail on the receipt of the price. 


THOMAS P. SIMPSON, Washington, 
- D.C No atty’s fee until Patent ob- 
tained. Write for Inventor’s Guide. 


? 
Send your name and address at once to 


MONTGOMERY & C0., 


105 FULTON ST., NEW YORK, 


and have them mail you a copy of their Novelty 
Pamphlet No. 2, which will be ready about Oct. 10, 













BOSTON 
ST LOUIS 











SEND FOR 
I}ustrated Catalogue. 














1889, Every Machinist in the country should see it, 
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“acts :—1889 ‘marks ‘the 30th YEAR of the life of 


“THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 





PoND ENGINEERING CO., 


CONTRACTING ENCINEERS, 
Engines, Boilers, Pumping Engines, Feed 
Pumps, -Feed-water Heaters and 
Purifiers, Injectors, &c. 

Send for ILLUSTRATED CIRCULAR. 


Chicago. Kansas City. Cmaha. 


J THOS, H. DALLETT & C0. 


1305 Buttonwoud Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE 


St. Louis. 














This System of Feed Water Heater is the Best 


AND THE 


LOWE 


is the simplest 


HEATER 


on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 
HEATAND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feetof Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters to 


BridgeportBoiler Works 


Bridgeport, Conn. 


POND ENCINEERING CO., ACENTS, 
ST, LOUIS, CHICAGO, EANSAS CITY, OMAHA. 








THE STERLING WATER TUBE BOILERS 





WASTEOTT CHUGR 0.2220 vfs an gay OT, AY. 


Manufacturers of all kinds mg 





SCROLL COMBINATION LATHE CHUCKS. 


LATHE AND DRILL Diameter | Will hola in- | 
over all. side of Jaws. 
“49:16 in. | 512 in. 
6 in. 61-2 in. 
71-2 in. 8 in. 
101-8 in. 12 in. 
1314 in. 15 in. 
16 4 18 m in. 
181-2 in. | 211-2 in. 
SEND { | 1e. aidin. | 3 in, 
24 in. 30 n. | 
FOR 30 in. | 36 in. 
36 in. 43 in. 











HYDROSTATIC MACHINERY, 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEYA- 
: ELECTROTYPE PRESS. TORS, &e., &e. 
WATSON & STILLMAN, 


204-210 E. 43d St., N. Y. 


CHUCKS 


SEND FOR 


NEW CATALOCUE. 








IMPROVED io CHUCK. 
Made by THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S.A, 
SEND FOR ILLUSTRATED CATALOGUE. 





A NEW CATALOGUE OF 








THE HOGESON & PETTIS MFG. CO., 


CUSHMAN CHUCKS 


Have pc f large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 


Est. 1849, 


NEW HAVEN, CONN. 





CHAMPION SCROLL CHUCKS. 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


hree man-holes give quic 


access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


14 CORTLANDT STREET, NEW YORK, 





i DUNNING PATENT 


@ Low Pressure Steam 


14,000 in use. 


fs! ally. 


and price-list. 





WITH SELF-FEEDING COAL MAGAZINE 
——IS THE BEST FOR—— 


And insures a warm house night and day. 
Keeps steam up constantly. 
Engines and Boilers of all kinds and Machinery gener- 
MANUFACTURED AT THE 
New York Cen‘ral Iron Works, 81 Exchange St., Geneva, N.Y. 
Send for Illustrated Catalogue with full description 
3 Agents wanted. 
BR solicited from Architects and persons building. 
NEW YORK OFFICE, 36 PARK PLACE. 


WROUGHT-IRON BOILER 


or Hot Water Heating 
Also Pa 


N. B.—Correspondence 











Weitmyer Patent Furnace, 


For burning screenings, cheap fuel, etc, 
Manufactured and Sold by 


FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG, PA. 


Ide Auto, Engines. Portable and Traction 
Engines. Steam Road Rollers. 
descriptions. 

New York Office, FLEMING & KImBaL1., 17 Dey St. 

New England Office, Joun Post, Jr, & Co., 70 
Kilby St., Boston. 

Baltamore Office, THomas K. 
Light 8t., Baltimore. 


Loilers of all 


CaREY & Bro.,, 35 








Using any kind of water. 


The “nts Live-Steamn Feed=Water Purider, 


Guaranteed to Prevent Seale in Boilers. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. 


SPRINGFIELD, OHIO, 








The best non conductin 
for Steam Pipes and 


ITS PLASTIC NATURE INSURES AN AB- 4 


Requires less thickness than any other 
covering. 


FOSSIL MEAL C0, 2 Cedar St., N. Y. 


material known 
Oilers. Can be 
easily removed and repeat 

edly reapplied. 


{rade- ~~, 










SOLUTELY TIGHT JOINT. 


W. 





C. 








CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 





North Adams, Mass. 





If your Stationer does 


not keep Dixon’s Ameri- 


DRAFTS MEN a Graphite Artists’ 


Pencils, send 16 cents (mention this paper) and you 
will receive samples worth double the money. 


DIXON'S GRADE STAMPS ARE AS FOLLOWS: 
Similar grade to European Stamp of 
Very, very soft..(B B B) 
Very soft........(B B) 
Soft. .--(B and No. 1.) 
Soft medium....(H B and No. 2.) 
—Medium black.. -(F) 
Medium..........(H a No. 3.) 
Medium hard...(H H) 
lard (H H H and No. 4.) 
Very Hard. (H H H H and No. 5.) 
Very, very hard (H H H HH H) 


JOS. DIXON CRUCIBLE CO., 


JERSEY CITY, N. J. 


~ 


<< = we aa 


S=reresces 


_ 


Preferred by many 
draftsmen to the best 


imported. 


SIMPSON'S CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
yeand grease from the ex- 
haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 


KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pa., 








In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at allsupply stores. Ask for our Champion Chuck. 


CUSHMAN CHUCK C0., 


HARTFORD, CONN. 



































z= Emery Wheel 
THE D.E.WHITON MACHINE CO. |:: |. Surfacing Machine. 
NEW LONDON, CONN. SSzy> . 
| aa reese 
=, =: THREE DESIGNS. SIX SIZES. e237 
—a=MBODY ALL DESIRABLE FEATURES 25,20 
= PRICES$450°°& UPWARD |feiEeeeame 
poe UNIVERSAL RADIAL DRILL CO gez gt 
CINCINNATI Epat<2a ' 
Z\ thorounhiy tested e538 Ze Se 
iy a AO) peace oe SPRING FIELD GLUE AND EMERY WINEEL €O., 
a PATENT UNIVERSAL SCREW-CUTTING CENTER 
send for Oioutnr.| OSFUK AmeLe tt? TWIST DRILL GAUGE. 





Fine Machinists’ Tools —-E. Boston, Mass.—Send for Circular. 


Sp epee pene VISES. 
For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 
WORCESTER, MASS. 
DROP FORGINGS. 
THE AERATED FUEL COMPANY, Springfield, Mass. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


ALL OIL BELOW BURNERS ! 
REPRESENTED BY 

WM. PICKETT, SON & CO., 170 Lake St., Chicago: 

W. S. COLLINS, 171 Broadway, New York. 














and St. Louis. ge 









CHILION JONES, Gananoque, Can. G. M. SMITH, Los Angeles, Cal. Sept. £9, 1885. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. bef ra og 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. July 23, 1889. 


. We will replace in Stock or Mutual Companies any Insurance canceled on account 
of pee... this System, when installed according to Our plans. 




































“|. FB 
wv _ 6 
see ] 
LATHE |e sais 
= 
: <| x NEW > =x" 
re) =z Coe @ 
enter FINGET | ee STANDARD | da eae 
| 2 aioe = ——* o 
For trueing hardened | By 4 a —4 ry bes] 
centers in place, a ° = " z 
A cheap and effective tool, 
needed in every well-reg: 
ulated machine shop. DRILL PRESSES. 4 3 
Write for prices to 
BICYCLES. 
RUMP BROS. 
MACH. C0. TAP DRILL GAUGES. 
CUTTING-OFF MACHINES. 











WILMINGTON, DEL. 


Coserove’s Patent Universal Vise Chuck. 


For Milling Machines, Planers, Shapers, Drill Presses, Etc. 
Complete in every particular, Trunnion and base graduated, 
admitting of great range of positions and for registering same. 
Steel Jaws 8 in. x 2 in. Will stand hard usage. Circulars on 














Or A. T. ARTHUR, Salling Agent, 18 Cortlandt Street, N, Y, 








“pumenten: ‘pcapion o AYER. PHILADELPHIA, PA, 
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MORSE TWIST DRILL AND MACHINE COMPANY New Sedtord, Mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





Flather Planers. 


22, 24, 26 and 30 inch. 


VERY HEAVY AND POWERFUL. 








SUPERIOR IN QUALITY. 


MODERATE In’ PRICE. 


HILL, CLARKE & GO,, 


156 OLIVER STREET, BOSTON, MASS. 








NGINE Lathes, Hand Lathes, Foot Lathes, Upright Drills 
and Millin: Machines. Agents, MANNING, MAXWELL 
~¢ MOORE, 111 ERTY STREET, NEW YORK. 





CURTIS & CURTIS, 


Successors to FORBES & CURTIS,” 
G6JOHN ST. , Bridgeport, Ct., U.S.A. 
MANUFACTURERS OF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe Cutting and Threading 

hine, ete. 
A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 
am inch diam. No vise is required. 
~ SEND FOR ILLUSTRATED CATALOGUE. 


A BEVEL GEARS, 


Cut Theoretically Correct. 


' For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS. 

440 N. 12th St.,  Philade'phia, Pa. 





















SHAPING MACHINES 


FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Worb 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING © MAGHINERY, 


Planers,.Shapers, Drills, Slotters, Ete. 


UNIVERSAL#?PLAIN 


MILLING MACHINES 


EXCLUSIVE “SPECIALTY | 


emit CINCINNATI MILLING MACH G2 
2 -~CINCINNATI. O<- 





<n Ser 


oe 
q 








LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 


SAVES *. 5. LABOR, AND 
COST OF COTTON-WASTE. PRE- 
\ = DRIPPING "AND SPATTER- 


A rh E FORCE FEED withthe 
most PERFECT REGULATION and 
GR CEATEST CONVENIENCE in opera- 
ti on yet attained in any device for the 
lubrication of machinery. Works 
equally well in every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E. SIXTH ST,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 


KEUFFEL & ESSER GO,, 127 FoLton st., NEW YORK, 


FACTORY: HOBOKEN, N. J. 


testes DRAWING MATERIALS, & 














| —{—- 








“SUPERIOR SWISS” DRAWING INSTRUMENTS. 
“BEST GERMAN” 


gles, T-squares, Drawing Boards, &c. 
FULL CATALOGUE ON APPLICATION, 


HODCE’S 


{\ Universal Angle Union 





PATENTED. 
Combining an elbow and 
union, and can be set at 
any enele at which it is 
desired to run the pipe 
Manufacturers & Wholesale Acents, 


ROLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS, 


THE NATIONAL 


Feed-Water 


~ HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal, 


THE NATIONAL PIPE BENDING C9., 











82 River Street, NEW HAVEN, CONN. 


DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 





Lhe liureka”’ Wheel Pipe Cutter 


THE BEST 


PIPE CUTTER 


EXTANT 





And is also the CHEAPEST 








PANCOAST & MAULE, PHILADELPHIA, U.S. A. 


and most Durable one. 
SEND FOR PRICE-LIST TO 













ro C YOUN & C Worcester, Mass. 
e Us ay Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





D. SAUNDERS’ SON 


Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 


Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 





with strength and lightness. 
No loose parts to become detached and mislaid. 
friction of parts than any other pipe-cutter m: ide. 





THE PATENT WHEEL PIPE CU TTE 
Easily ada pted to various sizes of pipe. 
All wearing surfaces are of tool 





AND 


Tapping Machines 


BR shown in the cut combines simplicity 
Rolling instead of sliding motion. 
steel hardened. Less 








(YZEX (ONL (WS 


BurfaLo FORGES 


(OACSWITK CASS 





Diow LZ Vi \' UU A 
LOWERS, EXHAUSTERS, 
HEATING FURNACES. 





WII FS 
ane 


ere, Sell DriLts. 











i i 





ait Pil gd a 
foil aii 


|L. $. STARRETT, 


Manufacturer of 


<1FINE TOOLS. 
ATHOL, MASS, 


SEND STAMP FOR FULL List. 


pMEnpesT 


ny va | a4 


fy 





——_— 4 









































H. B. BROWN & CO. 


EAST HAMPTON. CT. 


YY HS D eis N v. AN 
TOOL AGENTS WANTED 8.5" 


the United States. Send roc. for 

logue, Stationery &c, 

THE FINEST OF MECHANIC AL TOOLS A SPECIALTY. 
C. B. JAMES, 98 Lake St., Chicago, Ill. 


Aon 








Send $1.00 for 


Catalogue D. 


SS 









LA ~ | 


aul 
CATALOGUE III 


No charge when $10 
worth of goods are or- 
dered. 





Over 550 pages, fully 
illustrated. 


FRASSE & C0., 


92 PARK ROW, N. Y. 











= COMPLETE STEAM PUMP) * 
“S/ ONLY SEVEN DOLLARS —— 
DEMAND THIS\PUMP 
(@) am @0)6) >| 
DEALER 


: OR WRITE. : 
TO US FOR PRICES.: 
Van DuZEN’S PATENT 


aAV/NN| DU )4-8 ts nn on 


~lo} = NPC Tie @ ‘ 
— ——4 ¥ 













P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








¥ 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


‘ron Working Machinery. 


IMPROVED IRON PLANERS A 
specialty. Feed, patented Feb. 
9, 1886. Belt , 7 
Shifter pat- 
ented Nov. 2, 
1886. 

140 
Union St., 
WORCESTER, 

MASS. 


rey Ty] yt) ry my ina 
~ fe jcc os a 
hd titi ts ttt 
MACHINIST'S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. 

















Y. 





EIA LSEY’s 


PORTABLE POWER DRILL, § 


With Automatic Feed and Quick Return. 
LIGHT. COMPACT. HANDY. 

Specially adapt- 
ed to Locomo- 
tive Engine and 
Boiler Work. 
Also for drilling 
and reaming 
bridge work. 

Manufactured 


by 
d for Drilling 


‘Ty. J. McCabe, en ee 


21 LIBE ary sT., N. Y. 





INCINNATI, 








As apeite 





20 PULLEYS, 20’’x5 1-2’, BORED AND TURNED IN 10 HOURS. 





SHELLENBACK PULLEY LATHE, 


Pulleys Turned and Bored Simultaneously. 

t?*" The Greatest Labor Saving Too! of the Age! 
MANUFACTURED BY 
RICHMOND CIETY MILL WORKS, 
RICHMOND, INDIANA. 


BRISTOL’S PATEN: 


STEEL BELT LACING 


Makes a Smooth and Elastle Joint. 
Easily and Quickly Applied. 
No Spee ia Tools Required, 





Bristol Mi. th, Waterbury, Ct. 


or 132 Nassau St., Room 56, N, Y City. 








‘ 
- 


ADAMS AUTOMATIC 


ge — |BOLT*NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


Poteet MANUFACTURING COQ. 





Os nler-Nere) 

















their kind. 
oil companies. 
last year. Send for description to 



























RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
They are the standard adopted by the American and Southern cotton 
Over 700 of our reducing valves were used by one car-heating firm 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LANGE Alls num. 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


> Funches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. ¢ 
Send for New Catalogue. = 


ACME MACHINERY CO. 


Manufacturers or * prot ed 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for C saelagee s and Discounts. 


Tue ( OPEN SIDE IRON PLANERS 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 
QUICK RETURN, MODERATE PRICES, 
EXTRA HEAVY. QUICK DELIVERY. 


DETRICK & HARVEY, 


BALTIMORE, MD. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
1 BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 





Hamilton 
OHIO. 



















PAT. DEC. 5, 1882, 
PAT. DEC, 4, 18838, 
PAT. AUG. 20, 1885, 








All GENUINE 


INGOTS & MANUFACTURES 
BEAR OUR 
REG.TRADE MARKS 















|| ACHINERY/|EAGLE 8% 
For Reducing and Pointing Wire, ANVIL 


meats << ADAPTED TO POINTING WIRE 
ODS AND WIRE FOR DRAWING. 


For barn bat or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


IMPROVED 
Upright Drills 


“38 WORKS, 


Trenton, N. J. 











The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars, 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil 
Fully 





war- 





rantec and wi 
(te Note the novel features, lower price. —_—_—— : 
ta" Our patent automatic stop to down} OUR . 
toed sew GATALOGUE OF TOOLS 





And Supplies sont free to any address on receipt of Ten 
nts in stamps (for postage). 


‘Chas. A. Strelinger &Co., Kee Detroit, Mich. 


Bolt and Nut Machinery. 


}@” Our patent quick return on the right- | 
hand side. 

Qa” Our patent for raising and lowering 
table from the front. 

(ay? Our 
back gears in and out, 





improved device for throwing 


1S Our improved swinging bracke® for | 12 gizes of National Bolt Cutters. 
holding drills, i 6 Sizes and Styles of Rapid Bolt Cutters 
Ca” Long belts and large cones, giving | 5 sizes and Styles of Bolt Pointers. 
ereat ze wer. ag ; a 
5 15 Sizes 2nd Styles of Bolt Headers. 
by All drills heavily geared. 7 _ | 12 Sizes and Styles of Nut Machines. 
(ar 20" and 24” sliding head; 25’, 28”, 


14 Sizes and Styles of Tappers. 
32 


and 40” back geared and power feed. 


3 ie : : ‘ 3 Sizes and Styles of Washer Machines, 
{@S”" Write for special prices with full de- 


8 Sizes and Styles of Spike Machines. 


scription. E 2 Sizes of Car Link Machines. 
SS) a : 
3 Sizes of Car Pin Machines. 
Looe f Davis Marnie Tot Ce 7 Sizes and Styles of Wire Nail Machines. 
'} | 5 Sizes and Styles of Bulldozers. 
Cl N Cl NN ATI O H 1O Also large variety of Tools in this line, making 
5 . 


complete outfits for Bolt shops. Catalogue sent op 


WESTERN BRANCH: 
68 & 70 SOUTH CANAL ST., 


CHICAGO. 


application. Apply to 


THE NATIONAL MACHINERY CO., 


TIFFIN, OHIO. 





SOUTHWARK FOUNDRY & MACHINE CO,, 














PHILADELPHIA, PENNA. 

BOILERS. BLOWING is 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. STEAM PUMPS 





SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


-— BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


FOR 





Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


THE "HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 
road Shops, Locomotive and Car Builders, etc. 


er TOOLS,” a 


=_ > at SS 








Boiler Makers. Bridge Builders, Ship Builders, Rail- 


<=> 

















venom erectus © pm, = Improved 
| aware cet , 
f ‘I ILLES & ONES mat Bey Sap 
Planer. 
Eight Sizes. 
7 =3 8’x20’ length 


of cut. 





SRO 





= STANDARD TOOL CO,, 


ATHOLL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &e. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE L ST OF FULL LINE. 


CASTINGS =~ 


patterns. Soft castings for finishing. Patterns made to order. Parties requiring work are “invite d to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CoO,, 


3RD and WALNUT STS., ALLENTOWN, PA. 


J.A.FAY & C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


(. WOOD WORKERS. 


Band, Scroll and Ci ircular Saws,Re- 
sawing "Machines, Spoke and Wheel 
= Machinery, Shafting, Pulleys, etc. 
All of the highest standard of excel- 


lence. 
W &H. DOANE, Pres. D. L. LYON, Sec'y. 


(Os) wv (0) 3G Wap stsn 











Rough and finished 
to order. All kinds 
of castings in green 
or dry sand and 
loam. nape + ested 





CINCINNATI, 
w OHIO, U.S.A. 


THE 
BROWNELL 
ANTI-FRICTION 


a Sep or Thrust Bearing 


FOR 

Lathes, Drills, Worm 
Shafts of Elevators 01 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made t: 
order, and patent rights for 
sale by 


G.L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 


© SMARTIES: Bul DoGe 


THE HARDER me) Fut y THE TIGHTER 












Oy 







& ~ 


BABBITT leggy 


PAUL S.REEVES rita 
760 S.BRoAD ST. 


se “MuRRAY= 


TENGE ON wooD\ 








Can’t slip. No wrench required. 
Made from 1-2” to 8” or larger. Send 
for sample order subject to approval. 


MANUFACTURED BY 


MIDDLETOWN (OHIO) MACHINE WORKS. SaNITen 4 a NEW YoRE ; 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad 
justment. 

Invaluable 
for work on 
Made entirely of 











clipped pipe, in close coils and corners that cannot be reached with other wrenches. 
drop forged ste _* Six sizes. Manufactured by 


AMPBELL PRINTING PRESS AND MFc. CO. 
160 W ILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 








NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE “BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 2,500. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or highrotativespeeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various dat. as to practical 
Steam Engine Construction and performance, free by 
ss mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 

10 TELEPHONE BUILD:NG,) N. W. ROBINSON, 154 Washington St., Chicago, Ills. 
SALES AGENTS W. ‘ SIMPSON, 18 CORTLANDT STREET, X. Y. f ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make _ the 
employment of the steam trap undesirable, as where 
the pressure in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient head room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water to be returned. No stuffing boxes 
are used in its construction, and friction is reduced 
to a minimum. Can be adapted to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, WN. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


kame 33d and Walnut Sts., Branch Office, 151 Monroe St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
mee GUARANTELD > LP eg 


ing the same work. 
THE TWISS AUTOMATIC ENGINE; *VESTON ENGINE CO. 
A STRICTLY FIRST- } 


PAINTED POST, N. Y. 
CLASS ENGINE, 


P At a very Low Price. 


Manutactured by 











——— 









To consume 25 to 75 
er Cent. Less Gas than 





ENCINE. 
CORRECT IN 

Design, 

= Workmanship 
and Price. 

5 to 75 II. P. 

BARRON & C0., 40 Cortlandt St. 


S ats co. 







New York Selling Agents, H. J. 


S TEARN 


7 ae 
NELSON Ww. Twiss, 





25 bation: Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 


ALSO VERTICAL AND YACHT ENGINES. 


The neSaETT F OUNDRY & MACHINE CO., 


ARLINGTON, W. J. 


Manufac ture rsof 


The “MUNZER " 
Corliss Engine 


SEND FOR CATALOGUE. 


VAN DUZEN 


1CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


y Van Duzen Gas Engine CO.., 
60 E. 2nd St., CINCINNATI, 0 
The J. A, MACKINNON MACHINE 00., Agents, 22 Warren St, N. Y. 


MACHINERY ON HAND. 
















ENGINES from 15 to 400 Horse Power 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS w® GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


NEW AND IMPROVED 


IRON PLANER 


C=" Note the following new features: 








I6in.x42in 





Planer, Wheeler,” new. 

22 in. xd ft. al yheeler a 
34h ad = : Nit , — order. (as~ Deep beds and heavy tables. 
24in.x6 ft. 23 -owell, w. — 
sin.xete, ** each Atherton, Powellé EL. &P. ion. le Cabinet legs, good foundation bear- 
36 in. x14 ft. gs . 
§-S-10-12-15 im Crank Shapers. ings. 

i 5in. He andes y Shaper, good, 9 

2 in. Friction Shspers. ts Wide bearines f P ss » 

ret ld 9 pea), Stow Rie. ta” Wide bearings for top of saddle. 
Ilin.x5ft. Engine Lathe, Prentice Bros. new. a T< = ‘il 

14 in. x6 ft. - Blaisdell & Prentice Bros. * Nes Extra wide gearing. 
14in.x7 ft. Bogert, - 5 , 
15 in. x6 and 8 ft. Porter, . (a All feeds handled from either side. 
o x6 and8 ft, McMahon, 7 

6in.x8 ft. Prentice Bros. ood as new. = Eytrs ta) j 
18 in’ x10 ft pe «| eONT a OF, (es Extra metal in TF slots 
18 in x8 ft. ” Blaisdell, new. (ts> Extra heavy 1 Re 
16-20 in. x6-8-10 & 12 ft. Bridgeport, , Eis uxtra heavy housings. 
18 in. x8-10-12 ft. - Different Makes, “a 3 ‘ . . 
201n.x3-10-1Mft. Different Makes, af ("> Convenient lubricating devices. 
Qin. any ' ngth Be a Bridgeport, ss : 
20 in. x12 ft. /heeler, fair. " Ite 72 genar ily the “evers 
24 in. xs- W. 12 Bridgeport, new. #” Belts move se parate ly when revers- 
24 in.xl2 ft. Blaisdell, val : 
24 in. x16 tt. New Haven, cheap. | INg. 
26 in, x12 - | . 

® in. x14- 16 & 18ft. Engine Lathes, F. & S. new. (a Sleeves for bearings driven entire 
2s & 50 inch P ane aes achine, Stevens, good ne 7 : 

ement Car Axle Lathe, ” > anit alar t . 

Quin. Drill ' se Dav new. | length solidly into bed. 

x 23 pis »: Drills piel dell, we a: tae) : : 

20 r “ “ Write for prices, with cuts and full 
re if Drill. Bk. G. & Feed, NY ‘i E. Co. good. se 

5ft. Arm Universal Radial Drill, new. descriptions. 
Cabinet Turret Lathe, Lodge, Davis & Co. 

vo. 2 Screw Machine, Brown & Sharpe. cheap. 

Ames sade x Milling Mac hine, fair. ! ! 
No. t and 3 Universal Miller, Brown & Sharpe, new. 
No. 2 Plain fair order 7] 
48 in. Gear Cutter, E. &£C 5 
24 in. (hucking Lathe, arrington good as new. 
2 -33-49 in. Turret Chue king Mch. Bridge sport, new 

Slin, Vertical B. & P. Mill, Brigeport, * CINCINNATI, OHIO. 

Tot ch stroke Slotter, mes Al. 
Warren's Die Sinking Slotter, good as new, WESTERN BRANCH : 

Cold Rolled Shafting in Stock, Send for List. Write 


for what is wanted. 
EK. PP. BULLARDB, 
62 College Place and 72 Warren Street, New York. 


68 & 70 SOUTH CANAL ST., 
CHICACO. 












MACHINIS fy 











We ee Pee 
STEAM ENGINES 


IN 2— 
on 
Ome ey P53 











Nich Pressure 


cone eNSIOG {e’ Ompoy 


TUBULAR BOILERS. 

_. HEAVY FLY WHEELS 
BA SPESIA ans Ve 

- SIZES UP TO 

G6 FT. pia. RY 10 FT FACE 


Und 











FRIGK COMPANY, Bulers, 


WAYNESBORO, PA. 


Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 

Send for Circulars. 


E.P. HAMPSON & co., 
36 CORTLANDT ST., 








NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, > 
oes. Clinton St. , Cohen 0, ; 
ESTERN AC NT. A GENUINE “CORLISS.” 





ROBERT \JEITERILL, 
MANNS OF pROVED 


Cc ons cNES 
ae a 


ony ee 










E ak EN 
STATIONARY BOILERS, 


GENERAL MACHINERY, 
IRON AND BRASS CASTINGS: 


NEW YORK OFFICE 


Room 6, 
COAL AND IRON EXCHANGE, 


Cor.CoRTLANDT & CHURCH ST. 





SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contractina. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


CHARACTERISTICS: 

Vise-Like Grip of Clutches Optionally Gradual or Sudden. 
Large Friction Surfaces Prevent Undue Wear. 
Disengagement of Clutches is Positive. 

Pulley Shaft Automatically Oiled. 

They Have a Good Record. 

Machinists are Invited to Examine Peculiarities. 


ECLIPSE WIND ENCINE CoO. 


Send for New Catalogue. BELOIL, WIs. 


WENTY YEARS WITH THE INDICATOR.” ; 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
(PRayY.] Vols. 1 and 2(one volume.) Seventh thou- 
sand, Large 8vo, 245 pp., many illustrations. Price 


PROVIDENCE, R. I, 
JOHN WILEY & Sons, 15 Astor Place, New York. 


LATHE 
THE PORTER-HAMILTON, 

















I 





2.50, 





FOR 


i/ TOOL MAKING, 








MODEL MAKING, 





: — oe = , 
The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK, 
SEND FOR BOOK OF DI! 








SCRIPTION 
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BROWN & SHARPE wM’F’C CoO., 


PROVIDENCE, R. I. 


E MICROMETER CALIPERS. 


No. 2, Price, $4.50, in Morocco Case, $5.00 
No.4, ‘ 











sé 


5.00, a 


These Calipers are, for many purposes, more con 
venignt than Vernier Calipers, and are recom 
mended to all persons desiring pocket instruments 
for quick and accurate measurements. 

he gauge screws are encased, and protected 
from dirt and liability to injury. Means of adjust 
ment are provided to compensate for wear. 

The Cali ers are shown full size in cut, and 
measure all sizes less than one-half inch. They 
are graduated to read to thousandths of an inch, 
but one-half and one-quarter thousandths are read- 
ily estimated. 

The decimal equivalents stamped on frame are 
very convenient, and render possible the immediate 
expression of readings, in 8ths, 16ths, 32ds, and 64ths. 

The No. 2 is also graduated to hundredths of a mil- 

meter, Metric measure, instead of to thousandths 
of aninch. When so graduated, the table of decimal 
equivalents is omitted. 

The No. 4is especially convenient for measuring 


5.50 
11 .0312 
}3 0937 
5 1562 


7.2187 


Brown & Sharpe Mfg.Co. 


Providence. RB. 








small prejectess on a plane surface or for gauging 
under a shoulder. 


For description of the latest improvements in 
machinery and appliances for MILLING, SCREW 
THREAD CUTTING, BOILER PLATE PUNCHING and 
EXACT . MEASUREMENTS, write to The Pratt & 
Whitney Co., Hartford, Conn., U.S. A., for the MACHI- 
NIST’S CATALOGUE. If interested in fast cutting 
tools for TURNING, THREADING AND DRILLING 
BRASS, ask for photographs of the HOWE FINISHING 
TOOL as applied to turret head machines. 


THE BILLINGS & SPENCER CO., Hartford, Conn. 








Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 


Bobbins. 


Belt Clamps, 
Eight Sizes, 


FROM 


Right Inch 
Thirty-six Inch. 


NILES TOOL WORKS, = 3 _. 


HAMILTON, OHIO. DROP-FORGINGS OF EVERY DESCRIPTION. 


PLANERS A SPECIALTY. SEND FOR cInOULAR, 


WARNER & SWASEY,|THE POND MACHINE TOOL Co., 


Formerly of Worcester, Mass. 
CLEVELAND, 


Sold by all leading Hardware and Instru- 
ment Dealers. 


WESTERN ACENT, 


S. A.. Size, 


23 S. Canal St., Chicago, Ill. 






Beown & Sharpe Mfg.Co. 
Baviideive. BL 

























MANUFACTURERS OF 


MACHINE TOOLS. 


Strictly first class. Moderate prices. Perfec- 
tion of work- 
manship. 
Positive feed. 
Quick return. 


Extra heavy. 


Sa 
































Large bear- 
ings. The 
smoothest Ds <emmi. '\ll 
running — a —— For IRON and BRASS WORK. ¥ 
Planers. Illustrated Catalogue on application. 
NEW YORK, PHILADELPHIA, PITTSBURCH, CHICAGO, 
98 Liberty St. 705 Arch St. Penn Building. Phenix Building. ns < 
SE gf 
mE = 
fe] <26 | —— _ 
: ase BORING MILLS. 
4 Pa 7= a8 } Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
= = 3 25 y patterns of the latest and best designs. 
of 50.F Ss J | aed z | SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
—_ = _= ee =_— = bad See ; NEW SHOPS, PLAINFIELD, N. J. 
. Sas 
JENKINS BROS. ALVES. |fy 3253 
EE very valve tested and warranted, all parts interchangeable. | fm 22 
4 . e os 
WY othing but best Steam Metal used in the manufacture. fey $25 | 
¥K eyed Stuffing Box and Disc Removing Lock Nut eeu 
Is used only in the Jenkins Bros.’ Valves. - Ras 
WY one are genuine unless stamped with “Trade Mark.” 2 


$ bould you order INSIST on having Jenkins Bros.’ Valves. 
71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 
ENGINE LATHES, 15’, 17", 19", 21", 24", 27" 38’ 
swing. 
| IRON PLANERS, 20’, 24", 30", 32”, 38", GO” square. 
| 
| 








SHAPERS, 15’, 20" Crank. 20", 26’, 32” Geared. 
| UPRIGHT DRILLS, 20”, 24”, 25”, 28’, 32”, 40”. 








| MILLING MACHINES, plain, back geared, and Gear Wheels and Gear Cutting.—I make g to 
os l pe phy Ly Ee rE e 
s1Zes . . . i¢ Pre ) BS. > , na 
universal. cheap g. Small east g. "Keay made brass « by mail at low | * M. ALLEN, PRESIDENT. 
> . » ce Vv vit perfect p! teeth. r on - * 
TURRET and BORINIG LATHES for Iron rl. Facilitics complete. ‘Terms reasonable. “Send foreat_ | WM. B. FRANKLIN, VICE-PRESIDENT. 


GEo. B, GRANT, 66 Beverly St., Boston, Mass. 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


and Brass Work. F. B. ALLEN, SEeconp VicE-PRESIDENT. 


J.B. PIERCE, SecRETARY & TREASURER. 





THE LODGE & DAVIS MACHINE TOOL CO., 


Works, Cincinnati, Ohio, U. S. A. 





THE G. A. GRAY CO. 


Cincinnati, Ohio. 










NOA AVd TIM LI‘SS30IYd YOS SLIMM 














| NEW YORK, CHICACO, PHILADELPHIA, BOSTON, PLANERS 
b 115 Liberty Street. 68 & 70 South Canal St, 19 North 7th St. 23 & 25 Purchase St. Lathes, Planers, Drills, or : 
onvenns in Machinists’ Tools or Sup AND ‘ 
plies. 
GOULD & EBERHARDT. w.P.pavis, |LATHES ~ 
Rochester, N. Y 
Near Market St. Depot, SEE urceks at North Bloomfield A SPECIALTY. 














NEWARK, N. J. 


Pat. Shapers. 

NEARLY 
1,500 

IN USE. 


PRATT & LETCRWORT 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


Soggy [eULD Y INFVT 
£9 7) NIAHV9 ‘9d b-satgino 3137GW09 07 NIAID NOILNZLLY 1VI99dS 











» EBERHARDT’S 
—y Patent 


GEAR CUTTER. 


=== In Use throughout 
34 the World. 


GEAR AND RACK CUTTING TO ORDER, 








Manulacturer 


Gl asin 





‘INIHOVW ONITTIN &7 © 











